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Abstract
The main objectives of this study were to assess the influence of regulation on drinking water 
quality and to explore how drinking water quality regulation is practiced in other countries to 
establish if the regulatory paradigm in England and Wales and the regulatory mechanisms used by 
the Drinking Water Inspectorate (DWI) have been effective, and finally, whether potential for 
Improvement exists.
Drinking water quality data from Scotland, Northern Ireland and England and Wales was used to 
aid an assessment of the three regulatory models found in the United Kingdom. The assessment 
was also Informed by knowledge acquired through practical observation of regulators, interviews 
with key personnel and a literature review. Case studies on the implementation of regulatory 
provisions for Cryptosporidium and the non-regulation based Water Safety Plan approach in 
England and Wales, Illustrate the positive and negative features of the industry, the regulatory 
model and the DWI. Regulation as a general activity was assessed by considering other regulators 
such as the Health and Safety Executive.
This study found that drinking water quaiity regulation in England and Wales was necessary to 
protect public health. The regulations and regulatory powers available to the DWI meet the ‘five 
principies of better regulation' as adopted by government. Drinking water quality probiems have 
decreased, but also changed since privatisation; regulatory methods, including reporting and 
inspection have evolved to reflect this, to positive effect. A range of regulatory methods are 
required for effective regulation and these must be exercised considering the structure and culture 
of the water industry, as these have an impact on the achievement of a regulator’s objectives. The 
regulator should make the best use of available technology, information and knowledge 
management to assist its functions. Use of the self regulation model can allow for a lean, cost 
efficient regulator, but structured internal communication and external stakeholder relationships are 
never-the-less vital for the organisation to be effective and deal with external influences, contribute 
to industry-wide cooperative projects, and exert national and International political Influence. The 
regulatory model in England and Wales is well crafted and continues to work towards the reduction 
of public health risk from drinking water supplies.
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1. Introduction
1.1. Regulating Drinking Water Quality
The United Nation’s millennium goals rightly emphasise the need for every person to have drinking water 
of a sufficient quality as well as adequate sanitation. The foundations for water supply and sanitation in 
industrially developed countries were being laid many years ago. Today, some of those developed 
countries are facing problems such as ageing systems, under-investment, increasing population densities 
in cities and droughts.
Governments aspire to improve and maintain their water industries, securing continuity of service and 
quality. In Europe, the importance of providing safe, good quality drinking water was officially recognised 
when in 1980 the Drinking Water Directive (Council Directive 80/778/EEC) was issued as the base line for 
acceptable drinking water supply to the public. It sets out standards for a range of chemical, physical and 
microbiological parameters and a system for how best to monitor drinking water to achieve a 
representative picture of quality. It was the responsibility of every Member State government to transpose 
the Drinking Water Directive into their own national legislation.
The first few years of privatisation in England and Wales included an assessment of the state of the 
assets, consolidation of water companies and improvement programmes to achieve Drinking Water 
Directive standards. In order to be financially fair to the consumer, be responsible for the environment and 
protect the health of consumers, the privatised industry required regulation by three bodies; the National 
Rivers Authority and subsequently the Environment Agency (EA), the Drinking Water Inspectorate (DWI) 
and the Office for Water Services (now the Water Services Regulation Authority) (Ofwat)
The DWD introduced structured sampling and monitoring based on the amount of water supplied. 
Monitoring results provided a clearer picture of the quality of drinking water produced and highlighted 
which parameters were falling short of the standards. This evidence of where the industry was not 
meeting the standards provided the basis for securing price increases through Ofwat, to enable water 
companies to fund improvements. Drinking water quality improvement programmes are reviewed by the 
DWI to ensure that they would achieve the recovery of quality that companies claimed; Ofwat then take 
quality programmes into account, allowing companies to adjust their prices to levels which enabled them
to carry out their statutory duties, implement improvement programmes and make a reasonable return. 
The process for assessing the programmes of work from the companies and the review of their financial 
performance is called the Asset Management Programme (AMP) or Periodic Review (PR).
The EA’s primary function for drinking water involves the issuing of licenses for the abstraction of water 
from the environment conducted by reviewing applications from companies. Other responsibilities for the 
wider water industry include discharge consents including those for sewage treatment works.
The regulation of the quality of drinking water concerns the protection of public health and is based on a 
self-regulatory system. The World Health Organisation (WHO, 1997) encourages independent verification 
of drinking water supplies, a huge task for any country. With the levels of monitoring that are carried out 
by the industry in England and Wales, some three million quality analysis results each year, it would be 
very difficult for a regulatory body to take a large enough number of samples to provide a representative 
picture of national supplies.
The solution in England and Wales was to allow the water companies to continue taking samples as they 
were before privatisation, but to include regulatory samples introduced through the Water Supply (Water 
Quality) Regulations 1989. This sampling process would then be subject to audit to ensure that 
monitoring results were accurate. The audit process is carried out by the DWI and called technical audit. 
All the aspects of sampling, analysis and recording are rigorously reviewed in the technical audit process 
with vertical audit trails tracking the records of random samples from the start to the finish of the process. 
The company assets including reservoirs, treatment works and laboratories are visited to check that they 
are fit for purpose. Additionally, an understanding is formed of how companies are operated allowing an 
assessment to be made of performance related to the achievement of quality standards. This process has 
been continuously developed by the DWI since privatisation, to keep up with changes in technology, 
company operations, standards, consumer expectations and government policy.
Regulation is a necessary burden on business. The government in England has conducted reviews and 
has a task force examining regulatory processes, considering how to maximise efficiency and
effectiveness. The DWI is included as a regulatory body in this process but arguably needs special 
consideration because of its regulatory remit and the regulatory climate of the water industry.
The DWI is a very unique regulator and even the word ‘regulator’ itself is not really sufficient to describe 
this organisation. The range of responsibilities and powers held, either directly via legislation or by 
delegation from Ministers, are only mirrored in one other government body, the Health and Safety 
Executive.
When compared with other similar bodies in Europe that have responsibility for drinking water quality, 
there are generally few similarities between them and the DWI. As the quality of drinking water is a 
concern in Europe with the European Commission at the top of the political hierarchy above national 
governments (and sometimes into State responsibility in Federal countries such as Germany), there are 
many inputs with the aim of securing one output -  good quality, safe drinking water.
Some of the factors affecting the drinking water quality side of the industry include:
European Directives and policy;
World Health Organisation Guidelines;
Shared commitments including the Millennium Development Goals;
National legislation, policy and guidance;
Government; change in government, government drivers;
Industry set-up including privatisation;
Regulators and regulatory methods;
Legacy issues such the condition of assets and funding levels;
All of these factors feed into the way a water industry is run and regulated, therefore making it a very 
complex net of interwoven interests focussed on the same aim -  good quaiity, safe drinking water.
Arguably, the industry in England and Wales is at a very interesting stage of its development. It was 
privatised to secure the funding needed to undertake the work that had been neglected for many years: at 
that point, monitoring highlighted the problems with drinking water quality. In order for the now private 
businesses to attract investment in the 1990s they had to demonstrate that they were profitable. To
improve profits against the limits placed on prices set by Ofwat, there were huge drives for efficiency. One 
of the easiest ways for a company to reduce its costs is to reduce its work force as well as other methods 
including the outsourcing of laboratories; but all these actions have associated risks. The strive for 
financial efficiencies remains and therefore so does the potential for operations (associated risks) to be 
compromised.
Seventeen years after privatisation, compliance levels with quality standards are extremely high, but 
monitoring is still necessary (albeit under review due to a new methodology for securing drinking water 
safety) with the focus now on maintaining what has been achieved. Despite this improved performance, 
there are some underlying quality problems that improved methods and available information may 
pinpoint allowing positive action.
New national regulations were issued in 2000, coming into force in December 2003 implementing the 
1998 DWD (Council Directive 98/83/EC). Changes made to standards include some being made more 
stringent, some less so and others struck off altogether. The Water Act 2003 brought in a new dynamic to 
the water industry - the possibility of competition for large supplies.
These changes, together with the additional pressures from government to improve regulatory processes 
and the desire from the quality regulator to focus on the health implications of drinking water supply rather 
than exercises in numbers, it is speculated that drinking water quality regulation needs review. The 
foundations of the system are prudent, this demonstrated when looking at the improvements that have 
been made in terms of compliance which are linked to actions taken by the DWI on particular quality 
issues.
It has been proved by government review that prosecution is a successful deterrent to non-compliance: 
the other useful tool when dealing with a private industry is public perception. Publicising when water 
companies have been non-compliant, thereby communicating facts to customers, is something that 
private companies seek to avoid. Poor publicity leads to customer dissatisfaction which in turn leads to 
lack of confidence from investors and shareholders.
The success of the regulator Is essential for the industry to improve and maintain its service to the 
consumer. Domestic customers do not have a choice of supplier and therefore rely on the regulators to 
ensure that they are getting good value for money and a product of such quality that it presents minimal 
risks to health when consumed.
The financial regulation of the industry and how companies are allowed to change their prices to cover 
the cost of meeting their statutory duties, and making a return, are well documented processes. 
Generally, the financial regulation of all utilities is a widely debated subject, both within the financial world 
and by the public, often fuelled by the media. There is media interest in finance of the water industry 
because of ‘privatisation’; one of the most controversial changes introduced by government and an 
unpopular one to many. Due to the moral difficulty that is associated with charging for what is essentially 
a human right, media interest on the financial side of the industry has been steady since privatisation. 
Privatisation has been covered in a PhD which was published as a book titled ‘An Uncooperative 
Commodity -  Privatising Water in England and Wales’ by Karen Bakker. This book analyses the 
privatisation of the industry conceptually and more specifically, compares financial factors with other 
privatised utilities. In summary, there have been many papers and books written on the subjects of 
privatisation the periodic review process and other facets of utility finance. City conferences involving all 
utilities on the subject of finance are common annual events.
Although the financial arrangements for running privatised utilities are important, it must be appreciated 
that the product itself is equally important, the most compelling argument for this being the potential for 
the quality of drinking water to impact on the heaith of a nation. The performance of the DWI should 
therefore be exposed to a wider stakeholder group in recognition of the importance of its regulatory 
function.
1.2. Aims and Objective
1. To review changes in drinking water quality over the period since Water Supply (Water Quality) 
Regulations 1989 came into force. These reguiations implemented the 1980 EU Drinking Water 
Directive as well as setting the framework for the drinking water monitoring to be undertaken by the 
privatised water companies. One aspect of the review will evaluate the DWI approach for England &
Wales in comparison with the approaches followed in Scotland, Northern Ireland and other Member 
States.
2. To examine the effectiveness of the technical audit process as developed by the DWI.
3. To examine the effectiveness of the enforcement and prosecution process.
4. To critically assess water industries of Member States of the European Union.
Overall Objective
To assess water industry models with a view to determining the best way forward for the UK to maintain 
what has already been achieved, address the inadequacies and propose improvements.
1.3. Main Output
Based on a review of the performance of the DWI, the critical analysis of the water industry model in 
England and Wales and the study of different regulatory models in other Member States, suggestions will 
be developed which may assist the evolution of the regulation of drinking water quality in England and 
Wales. Conclusions shall be drawn on whether or not drinking water quality improvements have been 
achieved by the drinking water quality regulator for England and Wales.
The methods for the regulation of the quality side of the water industry have not previously been 
subjected to detailed study. The data set available for compliance with the Drinking Water Supply (Water 
Quality) Regulations 1989 through the DWI’s records for 1990 to 2003 is a unique data set. It is unlikely 
that any other Member State of the European Union would be able to reproduce a similar dataset which 
shows performance against the European Drinking Water Directive (80/778/EEC). Analysis of this data 
has been undertaken in this study to provide evidence in support of the general hypothesis that:
Regulation of the quality of drinking water suppiies was, and is, justified, and that the particular 
model of self regulation with an independent agency for oversight of the water industry is 
effective.
1.4. Background Information
1.4.1. Introduction to the European Union
The European Union in 2007 is made up of 25 member countries with over 450 million citizens. In its first
form in 1958 it was the European Economic Community (EEC), made up of six founding countries 
(Belgium, France, West Germany, Italy, Luxembourg and the Netherlands). The main reason for the 
creation of the EEC was to encourage and simplify trade between the countries. Over the years, the 
members have decided to work together on many other areas such as combating environmental pollution.
Britain joined the European Union (EU) in 1973 and the EU was again enlarged from 15 members to 25 in 
May 2004. A further expansion is planned with four countries being candidates to join. The main reasons 
for countries wanting to join the EU and why the existing members are willing to continue their 
membership include the following:
Removing trade barriers to boost growth and create jobs;
Improving the environment;
Improving standards and rights for consumers;
Fighting international crime and illegal immigration;
Bringing peace and stability to Europe by engaging with its neighbours;
Giving Europe a more powerful voice in the world.
1.4.2. The Drinking Water Directive (DWD)
The first Drinking Water Directive (DWD) was issued by the European Commission in 1980. An extensive 
and time-consuming review of the technologies available to Member States was carried out to establish 
what could realistically be achieved throughout Europe. The parameters and their standards included in 
the DWD were based on the World Health Organisation (WHO) guidelines.
The 1980 Directive was proposed in 1975 (Europe, 2005) and was therefore created using historic 
knowledge of drinking water production and based on what information was available in the late 1970s. A 
timetable for revising the Directive was agreed and the first revision was to take place in the late 1980s 
when the Directive was coming up to ten years old. The new Directive came into force on the 25**’ 
December 1998 and Member States had two years to transpose this Directive into their own national
legislation. A further three years was allocated for the Member States to ensure that the quality of the 
drinking water met the new standards (Europe. 2005). Practically, this meant that the water suppliers 
would be monitored against the old standards until the 25**^  of December 2003 (some Member States 
implemented from 2000), but after this date, the new standards would be the benchmark against which 
samples were tested.
Revision of the Directive is due to start again shortly; therefore all Member States are critically reviewing 
the Directive in preparation for providing input to the revision process. The European Commission (EC) 
has begun its revision process by setting up five expert groups to formulate priorities for the next DWD. 
The expert groups are for;
Water Safety Plans;
Microbiology;
Chemicals;
Small supplies; and 
Communications.
1.4.3. Revision of the 1980 Drinking Water Directive
There were some standards for parameters in the 1980 DWD that did not provide relevant information 
with regards to drinking water quality and the protection of public health according to some Member 
States. In the early 1990s, several Member States were pushing for a revision of the DWD with this and 
other issues in mind. Fifteen years had passed since the proposal for the first Directive and new 
knowledge and information was available as well as more advanced technology. It was agreed by the 
Brussels European Council in December 1993 that a review of the DWD should take place (DETR, 2000). 
An additional need for review of the DWD came from the Treaty on the European Union signed at 
Maastricht and confirmed by the Edinburgh European Council in December 1992. The relevant principle 
of the Treaty stated “On the environment, the Commission intends to simplify, consolidate and update 
existing texts, particularly those on water, to take new knowledge and technical progress into account" 
(DETR 2000). The EC started the review with a consultative conference with all Member States present 
as well as representatives from suppliers and other organisations with a vested interest in the DWD such 
as representatives from consumer groups. In preparation for this conference, the EC set up various
working groups to consider various aspects of a review, including legal and administrative issues and 
technical issues.
Draft papers with the proposed changes and options for the new Directive were discussed at the 
consultative conference in September 1993. EC consultants took account of the considerations and 
produced a draft of the new DWD. Another process of proposals for changes was carried out. The 
Member States were able to affect change where it was thought that a requirement might be unrealistic or 
unfair. For example, there were proposals for tighter standards for some Trihalomethanes (THMs) that 
suppliers with upland surface water sources thought were impracticable to achieve (Hydes, 2004). After 
modifications to the draft were made, the proposal was published in the Official Journal for European 
Communities in January 1995 (98/83/EC on the Quality of Water Intended for human consumption). 
Political agreement on the text for adoption to Common Position was agreed at the Environment Council 
in Luxembourg on 16**’ October 1997 and the Common Position was formally adopted on 19**’ December 
1997. The European Parliament gave a second reading (called an ‘Opinion’) on 13**’ May 1998 and the 
EC’s response to the subsequent amendments was transmitted to Council on 9**’ July 1998 with the new 
DWD adopted in November 1998, published in the official journal on 5**’ December 1998 and entered into 
force 25**’ December 1998 (DETR, 2000).
When a proposal is published, it is the responsibility of the Member State that holds the Presidency of the 
EU to decide what the priorities are for negotiation of the proposed Directive. At the time of the DWD 
proposal, it was the Irish Presidency and negotiations on the DWD started in the latter half of 1996. The 
UK prepared a briefing paper for the negotiations. For England and Wales, this was carried out by the 
policy department responsible for drinking water. The briefing paper detailed what was important to 
achieve through the negotiations. The items would be prioritised into those judged as absolutely 
necessary and others that could be compromised. As negotiations took place the process became fluid 
and Member States altered their equivalent briefing papers according to other Members’ greater 
concerns. A number of EC institutions were involved with the formation of the new DWD; the Council of 
Ministers had the final say and would not get involved in the process unless there was a more serious 
problem. When in November 1998 the new Directive was agreed many of the less useful parameters 
were lost, there were some compromises on the tightening of some of the standards and performance
characteristics; methods and good quality control procedures were now included. Monitoring 
requirements were revised, allowing Member States to adapt the amount and the nature of the monitoring 
according to local conditions (check and audit monitoring). Analytical methods had to meet certain 
performance standards rather than the use of certain defined methods being a requirement. Any failure to 
meet a standard would have to be investigated and a framework of derogations was established to allow 
for Member States to address failures assisted by a temporary departure from the standard, provided 
there was no potential danger to human health (DETR, 2000).
1.4.3.1. Changes to Standards in the 1980 Drinking Water Directive
Several changes were made to the standards in the 1980 DWD including the following:
Parameter Change 1980 DWD 
Standard
1998 DWD 
Standard
Unit Comment
Faecal Colifoms E coli 0 0 No./I 00ml Name change
Faecal
Streptococci
Enterococci 0 0 No./I 00ml Name change
Acryiamide None 0.1 pg/i Control by product 
spec.
Antimony 10 5 ug/i
Arsenic 50 10 MQ/I
Benzene None 1 MQ/I
Benzo 3,4 
pyrene
0.01 (annual 
average)
0.01 pg/i
Boron 2 (3 monthly 
average)
1.0 pg/i
Bromate None 25
10
pg/i
ug/i
By end 2003 
By end 2008
Copper 3 2 mg/l
1,2
dichloroethane
None 3 Mg/I
Epichlorohydrin None 0.1 Mg/l Control by product 
spec.
Lead 50 25 (weekly mean) 
10 (weekly mean)
Mg/i
Mg/l
By end 2003 
By end 2013
Nickel 50 20 Mg/l
Nitrite None
0.1
0.1
0.5
mg/l
mg/l
Ex works 
Consumers’ taps
Nitrate/nitrite None (Nitrate/50)+
(nitrite/3)^1
PAH 0.2
0.1
Mg/l
Mg/l
6 substances 
4 substances excl. 
Fluoranthene & 
Benzo 3,4 Pyrene
Tetrachlorethene
Trichloroethene
10
30 } io Mg/l
Sum of two 
substances
Trihalomethanes 100 (3 monthly 
average)
150
100
Mg/l
Mg/l
By end 2003 
By end 2008
Vinyl Chloride None 0.5 Mg/l Control by product 
spec.
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1.5. European Level Agencies
Most Member States of the European Union have a department dedicated to the protection and
management of the Environment. In England it is the Environment Agency, an executive agency of the 
Department of Environment, Food and Rural Affairs (DEFRA). In the Netherlands the equivalent body is 
the Ministry of Housing, Spatial Planning and the Environment (VROM) and in Germany, the Federal 
Environment Agency (Umweltbudesamt (UBA)). Vast amounts of information are gathered by these 
bodies, not only on complying with European Directives relating to the environment but also information 
from research into many areas of interest. The environment includes air, land and water and is therefore 
a massive task to monitor, improve and protect. In order for the EC to keep itself informed of the 
environmental situation in its Member States and make use of the information generated, there is a 
European Environment Agency (EEA). Gathering information and data, which is the main role of the 
agency, makes it a resource to all the Member States providing information and advice when Members 
are developing environmental policies and making efforts to improve the environment such as the 
introduction of sustainability concepts. Reports are made on Europe’s environment and a database is 
maintained. Trends in Europe’s environment are identified including comparisons made between Member 
States. The dissemination of research findings is seen as another important role of the agency as well as 
the production of guidelines. It describes itself as a reference centre and is a valuable resource for 
members trying to achieve their environmental goals (European Environment Agency, 2004).
Again, in many Member States there is a body with responsibility for food. In the UK this is the Food 
Standards Agency (FSA). On an international level there is the Codex Alimentarius (lays out food health 
standards) and in England and Wales there is the Food Safety Act 1990 (equivalents for Scotland and 
Northern Ireland) and the Food Standards Act 1999 (establishes the Food Standards Agency). The food 
industry is large and one that requires tight monitoring as food is something that can be made in one 
Member State and then sold and consumed in another. The EC has another information and data 
gathering body like the EEA specifically for foodstuffs and this is the European Food Standards Agency 
(EFSA). It has very similar aims to the EEA, one of them being the input of scientific information and data 
into policymaking. It can provide scientific advice to Members or the EC and the European Parliament, 
monitor the risks associated with food, evaluate products and produce guidance.
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Considering the sphere of activity of the two European Agencies described, it is therefore surprising that 
there is no such similar agency for drinking water. There is a dedicated Directive for Drinking Water with 
its main emphasis being the protection of public health. The EFSA also has the protection of public health 
as its highest priority. The water industry is one that is regulated and monitored by all Member States in 
accordance with the DWD and, as a result of this, information and data are readily available on the quality 
of water supplies and the performance of suppliers. Member States who benefit from the information 
gathered by the EEA and the EFSA may also benefit from guidance and the dissemination of information 
from a European Agency for Drinking Water. It is noted that these European agencies do not carry out 
any enforcement as this is the responsibility of each individual Member States and the methods used for 
enforcement and possible prosecution will vary according to national legislation. Member States are at 
different stages of achieving the goals of the DWD and the Water Safety Plans (see section 6.3)from the 
WHO guidelines. In 2005 there were ten new Members of the EU and they, in particular, would benefit 
from the learning of other countries that have been working with European Directives and regulatory 
concepts for many years. There is a system by which accession states are twinned with current Members 
in order for them to have some practical guidance for all Directives and their implementation. The EA for 
England and Wales was assigned to the Czech Republic to aid in their implementation of environment 
Directives before their accession to the EU and currently the DWI is aid to Bulgaria for their 
implementation of the DWD. This help and guidance from the established European Agencies is available 
to all Members, but with the EEA and EFSA not just for initial implementation of the Directives but for 
information and policy guidance, something not formally available for the area of drinking water.
1.6. Introduction to the World Health Organisation
The World Health Organisation (WHO) was established in 1948 with the aim of attaining the highest 
possible level of health for all people (WHO, 2005). It is governed by 192 member states through the 
World Health Assembly which is made up of representatives of its member states. There is a WHO 
constitution which includes 82 articles detailing the operations of the WHO. The WHO International 
Standards were published in 1958, 1963 and 1971 to be superseded by the first and second editions of 
the WHO Guidelines for Drinking Water Quality (1983-1984 and 1993-1997 respectively) (the Guidelines). 
In 2000, a detailed plan of work was agreed upon for development of the third edition of the Guidelines. 
The three volumes of the Guidelines included Volume 1 -  Recommendations, Volume 2 -  The 
Assessment and Management of Risks Associated with Microbial Hazards and Risk Assessments for
_
Chemicals and Volume 3 -  Guidance on Good Practice in Surveillance, Monitoring and Assessment of 
Drinking Water Quality in Community Supplies. The Guidelines are kept up-to-date through a process of 
rolling revisions and are aimed at water and health regulators, policy makers and their advisors, to assist 
in the development of national standards (WHO, 2005).
The third edition of the WHO Guidelines provides details on Water Safety Plans (WSPs); a concept for 
the management of drinking water systems. WSPs are a new and important development for the supply 
of drinking water and in some countries they are proving to be quite a challenge to achieve. On a 
European level more work will be needed to help countries with their full implementation. The WSP 
concept looks at the supply of drinking water in four segments starting at the catchment, through to 
treatment, then to supply, the last section being the consumer (including the case of drinking water in 
public buildings). WSPs are covered as a case study in section 6.3.
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2. Methodology
2.1.1. Introduction
Several different methods were used to complete information and data gathering for various sections
within this study. This section wiil detail the information that was identified as necessary to fulfil objectives 
and how the methods were chosen to facilitate collection and analysis of that information.
2.1.2. Literature Review
A literature review contributes to the gathering of existing knowledge on a particular subject. The
background information and related gap analysis helps to support the contribution to knowledge by the 
fulfilment of objectives listed in section 1.2, as well as providing a knowledge base and supporting 
material. Material identified as potentially containing relative information included:
Government Reports;
Regulator publications;
High level documents (such as those produced by the European Commission);
Publications from high level organisations (such as the World Health Organisation);
Books;
Conference proceedings and presentations;
Interviews; and 
Published papers.
2.1.2.1. Government Reports
Government reports and the material they include vary greatly. They are a good source of information
regarding the external influences to regulation that are political in nature. Government reviews, more 
specifically, can provide a background to investigations that have already taken place regarding certain 
aspects of regulation. The Government reports identified as including useful information about regulation 
included:-
• The Hampton Review^ (see section 6.5.5)
• Those produced by the Better Regulation Task Force/Executive
 ^A review of regulatory inspections and enforcement by Philip Hampton for the Chancellor, published in 2005
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The British Government has an extensive website at www.direct.qovm where it is possible to search and 
download reports and publications. All of the publications and documents are related in some way to 
either Regulation and the regulatory environment in England or specifically drinking water regulation.
For Scotland and Northern Ireland, establishing relevant government publications was done by consulting 
the Scottish Executive website for Scotland www.scotland.gov and the Environment and Heritage Service 
website for Northern Ireland www.ehsni.oov.uk . Interviews were also conducted with key personnel from 
the regulators and the suppliers in Scotland and Northern Ireland hence identifying additional information 
sources.
For the Netherlands and Germany, general searches were made on the internet to identify any material 
that might be in the English language, otherwise, most material was identified and provided through 
personal communications, by email and in one-to-one interviews.
Relevant government publications found were read, with notes made on points of interest for this study. 
Mostly, reports were available electronically and therefore were also kept as electronic files as a bank of 
reference information.
2.1.2.2. Regulator Publications
The three regulators for the Water Industry in England and Wales are the Water Services Regulation
Authority (Ofwat), the Environment Agency (EA) and the Drinking Water Inspectorate (DWI). They each 
have an extensive back-catalogue of information including regular publications such as annual reports, 
and special publications on specific topics. Again, each of these regulators have wide-ranging websites, 
those being the first instance for locating publications of interest. Additional publications were identified by 
recommendation from regulator personnel during interviews.
Water Services Regulation Authority (Ofwat)
The selection of the themes of publications from Ofwat include:-
• Leakage and efficient use of water;
• Benchmarking;
• Price limits
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• Regulatory impact assessment;
• Environmental drivers;
Ofwat’s publications are wide ranging and therefore provide an extensive background to the nature of 
regulating the financial side of the industry; the considerations that are made when deciding the price 
limits and the process that is employed.
The Environment Agency
The EA’s role as a water industry regulator is primarily licensing and prescribing necessary environmental 
improvements that must be achieved by water companies. It is a large agency covering all aspects of the 
environment and therefore has an extensive bank of information. Distilling the information relating to 
regulating the water industry required interview with EA personnel relying on their recommendation of 
literature rather than ‘cold searching’ to maximise use of time. The EA has the most extensive website of 
the three water industry regulators and therefore proved to be the most valuable media for locating 
environment related information.
The Drinking Water Inspectorate
Extensive searches were made of the DWI’s website and their library which is located at the DWI offices. 
Significant time was invested in ‘shadowing’ the DWI and its operations and therefore publications were 
identified through experience as well as through interviews with DWI personnel. As the main focus of the 
study was the regulation of drinking water quality, the searching of publications and information from the 
DWI was most exhaustive. The main themes covered include:- 
Annual reports;
Information letters to the industry;
Past reviews of the inspectorate;
Information databases;
Guidance documents; and 
Procedures.
The DWI’s annual report is its main publication and is mainly a tool for the communication of the quality of 
drinking water supplies.
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other Member States
The Netherlands has a large regulator covering the environment, spatial planning and the environment 
(the VROM Inspectorate). Most information was not acquired through the inspectors for drinking water 
within this large unit, but through the administrative and policy unit within the Ministry of Environment in 
The Hague. For Germany, again the main bulk of information was gained through interview with the 
administrative department within the Federal government rather than those implementing regulations on 
the ground.
There were few reports available in English, however, those that were found, were read and important 
information noted for the production of this thesis.
2.1.2.3. High Level Documents (European Commission)
An important role to consider is that of the European Commission and its influence on drinking water
quaiity through the introduction of European legislation. The EC produces many publications related to 
drinking water quality and there are other related bodies that do the same including the European 
Environment Agency (EEC). Themes included from the EC include:-
• Better Regulation;
• European Governance;
• Indicators of quality;
2.1.2.4. Other High level Documents
There are other high level organisations that must be taken into consideration when dealing with the topic
of drinking water quality. The World Health Organisation has had a significant role in the establishment of 
an agreed level of quality for safe drinking water, and best practice for the production, supply and 
management of all aspects of the water supply chain. The main useful sources of information include the 
Guidelines for Drinking Water Quality, 3"^  edition and the WHO website www.who.int where many of its 
publications can be found.
2.1.2.5. Books
Books on drinking water quality and regulation are not as numerous as reports but a small selection were 
targeted enough in their subject matter to be valuable; these include;
• ‘An uncooperative commodity’ by Karen Bakker
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• The future of infrastructure regulation’ by Dieter Helm
• The great stink of London’ by Stephen Haliday
2.1.2.6. Conference Proceedings and Presentations
Attending conferences provides the unique opportunity for gathering knowledge and information from
researchers and high level representatives from organisations. The information gained through 
participation in conferences which often includes an element of debate and discussion, is valuable and a 
positive supplement to published information. Conferences attended include:-
• CIWEM conference, Edinburgh, 14*^  Dec, 2004
• Oxera -  The future of Infrastructure Regulation, London, 1 March 2005
• WEKNOW conference, Bratislava, 13*^-16*^ June 2005
• IWO weekend. Isle of Man, 6'  ^-  8*^  October 2005
• Water UK Future Regulation Conference, London, 8‘  ^March 2006
• Water UK Customer conference, London, 30*^  March 2006 
Conferences at which the author presented:
• Young Researchers Conference, 4^  ^-  5'  ^April 2006
• Beijing World Water Congress, 10'  ^-  14^  ^September 2006
o Two presentations, ‘The Implementation of Water Safety Plans’ and ‘The Benefits of 
Drinking Water Quaiity Reguiatlon’) the latter a published paper (Appendix 1(1))
• Young Water Professionals’ Conference, 18^ "^  -  20^  ^April 2007 
Occasional Lectures:
• Centre for the Study of Regulated Industries (CRI)
o ‘Regulating the Regulators’ 
o ‘Regulation: Retrospects and Prospects’
Conferences including the ‘The Future of Infrastructure Regulation’ and the CRI occasional lectures 
provided an insight into the regulation of other utilities and the challenged faced by industries such as 
aviation and telecoms. Major differences were discovered between the water industry and other industries 
including the extent of competition for example. Interesting discussion took place on concepts including 
‘who are the regulators accountable to?’ and ‘can over-regulation mean that no-one knows who is 
responsible for what?’.
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2.1.2.7. Interviews
interviews played a large role in data mining for information on the water industry and related regulation. 
A wide range of personnel were selected from water industries in several countries. Usually well 
established with a long history within the water industry and more specifically the quality and regulation 
areas, the personnel were from water suppliers, regulators and policy units. Additionaily, other personnel 
that had relevant knowledge, views and opinions such as consultants holding high level positions within 
the water industry were interviewed. The unique opportunity of interviewing the Environment Minister (the 
Minster to which the DWI reports) was gained after a personal introduction at the presentation of the DWI 
annual report in June 2005, providing a valuabie insight into the view of drinking water regulation and the 
water industry model from a Ministerial level. Much of the material concerning the history of how 
regulations for England and Wales were constructed and reviewed, and how the DWI’s processes 
developed over time was gained by interviewing past and present DWI personnel at various stages of 
researching this study.
One group of interviewees had a structured interview based on themes -  this group was made up of 
water company personnel. Those chosen were from water quality departments and hence familiar with 
the regulation of water quality and the role it plays in the supply of safe drinking water.
Other interviews with personnel such as contractors and policy makers were carried out on an ad-hoc 
basis with the themes within the interview decided based upon the background of the interviewee and 
their specialism.
Factual information and personal or organisational views can be gained through one-to-one interviews. 
Facts contribute directly to the bank of knowledge included in the research for this study. Views and 
beliefs provide an insight into the inner workings of the water industry and how knowledge, experiences 
and views are exchanged on an informal basis and their subsequent affect on the industry. Interviews 
were carried out face-to-face, recorded with a voice recorder with transcripts produced for assessment 
and to be kept on file for reference. Interviews were assessed with a coding system that had been 
developed and used for a PhD by Ann Owens. The coding allowed grouping of the comments, opinions 
and facts to illustrate and provide background to findings within this thesis.
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2.1.2.8. Papers
Searches were made using various online databases such as the Web of Knowledge and Scirus for 
journal articles. There were no papers directly related to the regulation of drinking water and its 
effectiveness, however there were papers available on closely related subjects, mostly from other 
countries. Journal articles were mostly found on the subjects of Water Safety Plans or HACCP 
methodology and the study of Cryptosporidium (outbreaks and UK regulation). The information available 
through research and study by others is a positive addition to the information gathered through the 
aforementioned processes.
2.1.3. Database of Drinking Water Quality Data from 1990 to 2003
In order to examine the drinking water quality situation in England and Wales since the introduction of the 
regulatory regime, data was required for the period in which the Water Supply (Water Quality) 
Regulations 1989 were in force. The data was available for this study in various formats (paper and 
electronic) from DWI resources, however, due to the inconsistent format, was difficult to interrogate. All of 
the data from the different sources was entered onto a database designed for this study, resulting in an 
electronic system that produces graphs and reports from a bank of over 10,000 lines of drinking water 
quality data.
The database, once designed and populated helped to inform lines of enquiry into drinking water quality 
improvements or deterioration, linking them to actions by the DWI. When a company was shown by the 
database to have improved its performance against a regulatory standard for a parameter, further 
investigation was carried out by interviewing DWI personnel and searching through DWI archive files for 
explanations as to why a change in quality was apparent from the database. To demonstrate the results 
of the exercise, two cases studies of drinking water quality improvements are presented in this study.
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3. United Kingdom Drinking Water Quality Regulation
3.1. Background History of the Water Industry in England
The History of Water Legislation in England and Wales was mainly influenced by the development of the 
city of London and the use of the River Thames although the water and sanitation situation in London was 
mirrored in many other British cities. In the early 19*^  century, it was common practice for sewer outlets 
and water intakes to be located along the Thames. No particular attention was paid to the water quality 
problems the Thames had as a result of this. The Industrial Revolution in the early 19^  ^century saw an 
increase in the amount of industrial waste including toxic chemicals, being discharged to rivers in England 
and Wales. Coupled with this was a large population increase in London to approximately 1.25 million 
(Lloyd, 2003). Table 3.1 summarises the main events for the water industry in England and Wales. The 
subsequent text expands on what the events meant for the industry.
Table 3.1 Water Industry Timeline
YEAR Event Legislation
1847 Commission of sewers set up
1848 Public Health Act
1854 Metropolitan board of works formed
1858 Year of the Great Stink
1865 London’s three main sewers commissioned
1871 Water examiner appointed -  first regulator
1874 Public Health Act amended
1912 20:30 BOD:SS 8'" Report of the Royal Commission on sewage disposal
1936 Public Health Act Revision
1945 Water Act
1948 River Boards Act -  32 river boards with authority to regulate
1951 Rivers Prevention of Pollution Act -  standards for effluents
1963
Water Resources Act -  Water Resources 
Board collects info and carries out 
research on water sources
1970 Royal Commission on Environmental pollution -  advisory to Queen and Parliament
1973 UK entry to the EEC
1973 Revision of the Water Act -  created 10 Regional Water Authorities
1974 Control of Pollution Act
1975 First Drinking Water Directive proposed by the European Commission
1980 Council Directive 80/778/EEC issued. The first DWD.
1983 Revision of the Water Act
1986 White paper published exploring the possibility of privatising the water industry
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YEAR Event Legislation
1989
The year of privatisation. Regulatory 
regime established with the revision of the 
Water Act.
Water Supply (Water Quality) Regulations 
came into force implementing 1980 DWD
1991
The Water Industry Act consolidated the 
Water Act 1989 with other related 
legislation
1992
The Competition and Service (Utilities) Act 
1992
1995
Environment Act established the 
Environment Agency to replace the 
National Rivers Authoritv
1998 The revised DWD is issued
1998 The Competition Act 1998
1999 The Water Industry Act revised
2000
Draft Water Bill
Water Supply (Water Quality) Regulations revised 
to take into account the changes in the 1998 
DWD
2003
Water Bill becomes the Water Act 2003 -  
better defined powers for the DWI 
The New DWD became compliance 
mandatory on 25^  ^December.
The new Water Supply (Water Quality) 
Regulations 2000 become compliance 
mandatory.
The Information Direction is updated to 
take into account the DWI receiving all 
data results instead of only summary data.
3.1.1. Sanitation
• In 1847, the Commission of Sewers was set up and one of its first actions was to abolish the
construction of cesspools. The popularity of the water closet had increased the volume of water 
being discharged to cesspools. The maintenance of cesspools was costly and therefore they 
were not being emptied as regularly as they should, causing overflow into cellars (Haliday, 1999).
• In 1848, after a report by Edwin Chadwick entitled "General Report on the Sanitary Condition of
the Labouring Population of Great Britain", which highlighted the need for new legislative 
measures, the Public Health Act was passed.
• In 1854, the Metropolitan Board of Works was formed and begun to construct new sewers and
pumping stations.
• In 1855 the Times published a letter from Michael Faraday, a distinguished scientist at the time.
In his letter he describes the ‘opaque, brown fluid’ of the Thames that had a very bad smell. He
went on to say that the river ‘ought not to be allowed to become a fermenting sewer’.
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The year 1858 was the year of The Great Stink’ of London, Parliament and the Law Courts were 
disrupted due to the awful smell of the Thames. It was believed at the time that disease was 
spread by inhalation of substances in the air, the miasmic theory. Politicians being subject to the 
smell whilst in the House of Commons on the banks of the Thames, put greater urgency on the 
situation believing in this theory of disease transmission. The link had been made between the 
condition of the river and level of sanitation in the city.
In 1865, three main sewers were commissioned to divert London’s sewage 10 miles downstream 
of London Bridge. A network of sewers was buiit by Joseph Bazalgette to intercept both surface 
water and waste, conducting them to outfalls at Barking on the North side of the Thames and 
Crossness on the southern side. As well as this, 165 miles of old main sewer together with storm 
relief sewers were reconstructed and 1100 miles of new local sewers built (Haliday, 1999).
In 1871 a Water Examiner was appointed to examine raw and filtered water on a regular basis. 
This was London’s first water quality regulator (Thames Water, 2006).
In 1874, Disraeli’s Government took over public health and amendments were made to the Public 
Health Act to make Local Authorities responsible for treatment and disposal of sewage (Lloyd, 
2003).
The Public Health Act 1875 included requirements for sanitation services and water pollutions 
and reinforced the responsibility of local authorities for the construction of sewers and drainage 
systems.
The Public Health Act 1936 granted owners or occupiers of any premises the right to have a 
drain or sewer communication to the local authority’s sewer network.
The highest pollution levels in the Thames were reached in 1950. Sources of pollution included 
agriculture as well as sewer outfalls and industrial effluents. The River Thames in 1954 was 
particularly poor with no dissolved oxygen for a stretch some 10-15 miles long, downstream of 
London Bridge (Lloyd, Guanesharajah, 2006)
The Rivers (Prevention of Pollution) Act 1951 provided for discharge permits for the first time. A 
permit had to be obtained from a river board who imposed conditions including composition and 
the rate of discharge.
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Between 1950 and 1980, several Committees and Royal Commissions were set up to improve river water 
quaiity. The 8^  ^Report of the Royal Commission on Sewage Disposal (1912) suggested a limit of 20 mg/l 
for Biological Oxygen Demand (BOD) and 30mg/l Suspended Solids (SS) for effluents from sewage 
treatment works to inland waters (Lloyd, Guanesharajah, 2006).
3.1.2. Water Supply and Sanitation
The Water Act 1945 brought together previous water legislation and encouraged water companies and
boards to merge. At this time there were three types of water supplier:
• Local Authority undertakers (divisions of local authorities who allocated funding from the overall 
local authority budget). In 1945 there were more than 1000 local authority undertakings.
• Joint (water) boards formed from mergers between local authority undertakings.
• Statutory water companies -  private companies, incorporated under individual Acts of Parliament. 
The rate of dividends paid to shareholders was restricted by central government (DEFRA, 1971)
By 1963, there were:
• 100 water boards
• 50 local authorities
• 29 privately owned statutory water only companies (Ofwat, 2006)
The 1948 River Boards Act established 32 river boards with authority to regulate environmental quality.
The Rivers Prevention of Pollution Act 1951 provided standards for effluents that could be discharged to 
rivers. In general, the Act made provisions for the restoration of rivers and other surface water sources.
The Water Resources Act 1963 established the Water Resources Board, whose duty it was to collect 
information and carry out research on water sources such as the availability of water, supply and 
demand, and River Authorities. The River Authorities replaced the river boards established under the 
River Boards Act 1948. Their main responsibility was to conserve water resources in relation to a river 
basin area. The 1963 Act also required all water abstractions (ground and surface) to be licensed by the 
River Authorities. This was the first time water was defined as an economic resource and River 
Authorities charged for the volume licensed rather than the quantities actually taken. Also defined in the 
1963 Act was the role of government to promote conservation, augment water resources and oversee the
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execution of national policy for water by the River Authorities and the Water Resources Board (DEFRA. 
2006).
The Royal Commission on Environmental Pollution was established in 1970 and its duty was to advise 
the Queen, Parliament and the public on environmental matters (Royal Commission on Environmental 
Pollution, 2003).
The year 1973 marks the entry of the UK into the European Economic Community. A new Water Act was 
issued in this year. This Act created ten Regional water authorities that managed all water within a river 
basin (were later privatised). This was done to simplify the management of water in the UK and was a 
significant development as it introduced river basin management and integrated water management. 
Their responsibilities included:
Water conservation;
Controlling pollution of inland and tidal waters;
Land drainage and flood control;
Fisheries;
Supply of water and sewerage services (Ofwat, 2006); and 
Navigation.
For example, for the river Thames, the integrated river management covered:
• 3,500 abstractions -  1,200 for agriculture, 500 for water supply and 1,800 for industrial and other
users;
• 6,500 discharges from industry and 450 from sewage treatment works;
• Management of fishing with 193,000 rod licenses issued annually;
• 19,000 registered boating users, with over one miilion passengers through the river’s 45 locks 
each year (DEFRA, 2006)
The 1973 Act placed control of investment with central government as opposed to the previous 
arrangement where local authorities did not ring fence the budget for water authorities.
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The capital needed for investment was raised by borrowing from central government and revenue for the 
services provided. However, during the 1970s and 1980s there was insufficient expenditure due to a
combination of high levels of debt inherited by the authorities and instabiiity of the wider economy
(DEFRA, 2006).
The Water Authorities each consisted of a chairman and up to 17 other members appointed by central 
government, and a number of appointments by local and district councils under the structure of the 1973 
Act. Government had ultimate responsibility for the functions of the water industry and the duty to assess 
and approve water authorities' business and plans and investment programmes. Water Authorities were 
encouraged to normalise charges across their area of service and hence charges did not reflect the 
differing unit costs of supplying water to certain areas or properties (DEFRA, 2006).
The 1973 Act also set up the National Water Council which was made up of ten chair persons from the 
water authorities and ten independent members appointed by government. As an independent statutory 
body, it's role was to draw together industry wide issues, act as a link between central government and
the water authorities and coordinate research (DEFRA, 2006).
In 1974 the Control of Pollution Act (COPA) treated waste and ali types of pollution as a single theme. 
Pollution control functions of the former river authorities were transferred to the water authorities, the 
offence of causing or knowingly allowing polluting matter to enter any stream, controlled water or 
underground water, or impeding its flow was introduced and water authorities were granted the power to 
award permits for all discharges to inland waters; the introduction of the ‘polluter pays’ principle. Section 
one of the 1974 Act was implemented but sections two (COPA II) which required the publication of 
discharge permit standards was not implemented until 1985. In 1988, 742 out of 6407 (11%) of sewage 
treatment works failed their discharge permit requirements (DEFRA, 2006).
The first European Drinking Water Directive (DWD) (Council Directive 80/778/EEC of 15th July 1980 
relating to the quality of Water Intended for Human Consumption) was proposed in 1975 (Europa, 2005) 
and formally adopted in 1980. Member States had up to 18th July 1982 to transpose the requirements of 
the 1980 DWD into National legislation and compliance with the drinking water quality standards detailed
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was mandatory with effect from 18th July 1985. For England and Wales, implementation was initially dealt 
with by the Department of Environment (DoE)^ using administrative means in the form of a circular to all 
water suppliers stating that drinking water had to be ‘wholesome’ as stated in the 1974 Water Act.
In 1983, a new Water Act was passed and the structure of the water authorities was changed along side 
the reduction of the role of local government. Public access to management meetings of the authorities 
was denied and Consumer Consultative Committees (CCCs) were set up to provide some public 
involvement. The National Water Council, representative of the industry to government, was abolished.
3.1.3. Privatisation Onwards
The DoE published a white paper in 1986, the central theme being a discussion of the possible
privatisation of the water industry. This paper claimed that private enterprise provided more of an 
incentive for establishing efficient management and operations than Government control. The paper was 
controversial due to the unpopularity of utility privatisation at the time. It was thought by many 
organisations that privatisation would not be in the best interests of the water industry and that regulation 
should be kept under Government control. The outcome of the debate led to the setting up of the National 
Rivers Authority (NRA) in the 1989 Water Act, whose principal responsibilities were setting the standards 
for the quality of water in rivers and aquifers plus the regulation of water use e.g. abstraction licenses and 
discharge consents thus removing these duties from the water authorities.
1989 was the year of privatisation and provisions were included in the Water Act 1989. The ten water 
authorities became Water and Sewerage Companies. The Water Act 1989 required companies to supply 
water that is wholesome^ for the domestic purposes of drinking, washing or cooking: this was defined for 
the first time by the means of standards laid down in the Water Supply (Water Quality) Regulations 1989 
(the 1989 Regulations). The 1989 Act also provided for the Secretary of State for the Environment to 
have overall responsibility for regulation of drinking water quality, the establishment of the NRA, and the
 ^Water was within the responsibilities of the Department of Environment, then the Department of Environment, 
Transport and the Regions in 1997 and lastly with the Department of Environment, Food and Rural Affairs from 2001 
 ^For drinking water to be unwholesome, one of the standards would be exceeded but there may not be immediate 
health implications and the consumer might not notice. Supplying unwholesome water can lead to enforcement action
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Director Générai of Water Services was appointed the economic regulator of the industry. The main duty 
of the Director is the setting of price limits. Ten regional Customer Service Committees were set up to 
represent the customers. By this time, the water industry was in debt (approx. £9000 million (DEFRA, 
2006)) and in order for drinking water quality and environmental standards to be met, this debt was 
written off and more money injected; this was known as the ‘green dowry’ (Ofwat, 2006) and allowed the 
companies to be floated on the stock market on an equal footing.
At privatisation, the Water Supply (Water Quality) Regulations 1989 (the 1989 Regulations) came into 
force. The standards from the DWD were included in the 1989 Regulations as well as some national 
standards that were thought necessary to ensure public health protection. Requirements for monitoring, 
water treatment and the provision of information were included (DWI, 2001). The Water Industry Act 1991 
consolidated the Water Act 1989 with other Acts dealing with sewerage legislation, water resources and 
pollution control. Special duties and powers for water undertakers included; connection of premises to the 
network when requested, supplying water sufficient for domestic use at sufficient pressure which is also 
wholesome, providing services for other purposes such as fire fighting; the power to disconnect properties 
under certain conditions. Undertakers were also required to enforce regulations in relation to water fittings 
(DEFRA, 2006).
Since privatisation, further changes to legislation introduced competition to the industry. The Competition 
and Service (Utilities) Act 1992 mainly gave Ofwat some influence over competition between private 
water companies.
The Environment Act 1995 created the Environment Agency as a regulator, replacing the National Rivers 
Authority. It also included provisions that meant water companies had to promote the efficient use of 
water by their customers in relation to environmental quality.
The Competition Act 1998 outlaws any agreements that have a damaging affect on competition. The 
Director General of Fair Trading has the main responsibility for administering this Act. The Act also 
prevents a company in a dominant position from affecting trade in the UK. Also in this year the ten major 
suppliers joined to form Water UK, the industry’s representative body (May, 2003). Prior to this there was
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the Water Authorities Association (water and waste water) and the Water Companies Association (water 
only).
In 1998 a new DWD came into force (98/83/EC). Member States had two years to transpose the 
requirements of the Directive into National legislation and a further three years to comply with the new 
and revised standards. This meant that the Directive was compliance mandatory from 25^  ^ December 
2003.
In 1999, the Water Industry Act was revised to give the water companies more power over the provision 
of their services. Companies were no longer able to cut customers off for failing to pay their bills 
recognising public health and the significance of water and sanitation.
A Draft Water Biil was issued for consultation in November 2000. This draft Bill set out to secure 
independent consumer representatives, make the protection of the customer one of Ofwat’s primary 
duties and to reform abstraction licensing (Ofwat, 2006). This became the Water Act 2003 which 
inciuded;
• Extended potential for competition within the industry;
• Reforms to abstraction licensing;
• The promotion of water conservation;
• The replacement of the role of a single Director General of Ofwat with a Board under the Water 
Services Regulation Authority; and
• More defined powers for the DWI.
The 1989 Regulations were updated in 2000 (2000 Regulations) to implement the new DWD (Council 
Directive 98/83/EC of 3^ November 1998) (1998 DWD). The main changes in the 1998 DWD were:
• The addition of six new parameters: benzene, bromate. 1,2, dichloroethane, Enterococci, 
Clostridium perfringens (indicator parameter) and nitrite (at water treatment works).
• Nine exiting parameters were tightened: Antimony, arsenic, boron, chioride, copper, lead, nickel
PAH (sum of four substances reduced from six), trichloroethene and tetrachloroethene.
• The reduction of the standard for the parameter nitrate.
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• The removal of Fluoranthene.
• No quantitative standard for colour or turbidity (acceptable to consumers and no abnormal 
change).
• An absolute maximum concentration for Trihalomethanes rather than a 3 month rolling mean and 
the same for Benzo-3,4-pyrene to replace an annual average. (DWI, 2003)
Refer to Appendix 2(1) for the 1980 DWD articles and Appendix 2(2) for the 1998 DWD articles and
tables.
The DWD was made flexible to allow Member States to include their own additional parameters with 
standards, or more strict standards for parameters already prescribed in the DWD. National parameters 
do not have to be reported by Member States to the EC.
The Water Undertakers (Information) Direction 1999 was updated in 2004. This sets out the information
to be transferred from companies to the DWI in terms of the Water Supply (Water Quality) Regulations
2000 as foilows:
Suppiy zones, number of customers, volume supplied;
Sample information;
Number of samples, date and time, results;
Details of test results not meeting the standards;
Reporting of events;
Customer complaints.
(DWI, 2004)
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3.2. Privatisation of the Water Industry in England and Wales
The Government in England and the legislation that has been formed over the years has ultimately 
shaped the water industry and its regulation. England has a Parliamentary democracy which means that 
there is the right to vote. Parliamentary Ministers govern in the name of the Sovereign who is both Head 
of State and Head of the Government. The role of the State is defined in statute law, common law and 
contraventions. Parliament is the highest authority in the land and makes all primary legislation and laws. 
Following devolution in 1999, the responsibilities of the Secretaries of State for Scotland, Wales and 
Northern Ireland changed considerably, although they retain their positions in the UK Cabinet.
Until privatisation in 1989, the Water Industry in England suffered from years of under-investment 
(Bakker, 2003). Over the previous 10 years, investment had stayed virtually static (figure 3.1).
Capital Investment 1980-2000 (1997-98prices)
4.5 1
3.5
Privattsatton 
November 1989
2.5
New price 
limits set
^  AMPl
0.5
Financial year to 31 March
Capital Investment in the water industry England and Wales (Waterplace, 2003)Figure 3.1
The government saw the introduction of the DWD as a huge challenge and decided that privatisation of 
the industry was appropriate, as it was unable or unwilling to finance the necessary investment (Bakker,
2003). The estimated cost for meeting the DWD requirements was estimated at between £12 billion and 
£15 billion, not including the £700 million water authorities would have to spend on asset replacement 
(Renton and O’Shaughnessy, 1989). In most other Member States, the water industry has remained in 
public hands with some Member States having a mixture of public and private ownership. The policies of
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Margaret Thatcher’s Government aimed to limit pubiic borrowing and reduce the role of the State (Bakker,
2003). Privatisation created 10 companies with 25 year concessions for sanitation and water supply also 
known as the ‘Licence’. The License is mainiy concerned with the setting of price iimits for companies. 
The aiready private water only companies were integrated into this change of background iegisiation but 
maintaining their independence.
The Water and Sewerage Companies created in 1989 by the Water Act were:
Angiian Water 
Weish Water 
North West Water 
Northumbrian Water 
Severn Trent Water 
Southern Water 
South West Water 
Thames Water 
Wessex Water 
Yorkshire Water
Aiong with 29 drinking water oniy suppliers making 39 water undertakers in total. The water and 
sewerage assets and personnel were transferred from the public water authorities of which there were 
nine in Engiand and one in Wales, to limited companies. In order to raise capitai, the companies were 
floated on the London stock exchange. The Industry’s overall £5 billion debt (although not ail companies 
were in financial debt) was paid off (whereas earlier analysis (Anon,1988) had conversely expected the 
sell-off to raise £5-7 billion for the Government) and £1.6 billion injected to ensure that privatisation was a 
success (Ofwat, 2006). The Government retained a ‘golden share’ in each company to prevent any 
unwanted take-overs which were redeemed on 31 December 1994^  ^(DEFRA 2006).
The Water Act 1989 required companies to suppiy water that is wholesome for the domestic purposes of 
drinking, washing or cooking. A duty is placed on the Secretary of State to take enforcement action 
against a water company which fails to supply water that is wholesome.
House of Commons International Development -  Eighth Report 1998 stated that temporary golden shares in the 
water industry had expired (Parliament, 1998).
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Wholesomeness is described as:
• Meeting the standards prescribed in the Regulations
• Must satisfy the nitrate/nitrite formula which is a Directive requirement
• Must not contain any element, organism or substance, whether alone or in combination, at a 
concentration or value that would be detrimental to pubiic health.
At the start of the regulatory regime, the Secretary of State could authorise the relaxation of a standard, 
but not to the extent that it affected pubiic health. A system of self-monitoring meant that the water 
companies would take all samples to monitor the quaiity of the supplies; the process then being checked 
by the DWI. A water suppiy zone could be designated by a water company, but no more than 50,000
people must reside in that zone. The number of samples taken within a zone was dictated by the
population that is served in that zone. If water can be shown to be at a consistently high level of quality, 
the Secretary of State can authorise a reduced level of sampling. If monitoring revealed a breach of the 
standards, enhanced monitoring must take place. The frequency of sampling should never be lower than 
that prescribed in the DWD (Bakker, 2003).
Three regulators were appointed to regulate the newly privatised industry in order to separate the roles of 
provision and regulation. They were:
• The Drinking Water Inspectorate (DWI)
• The National Rivers Authority, now the Environment Agency (EA)
• The Office for Water Services (Ofwat)
Equally, there are other Stakeholders to the regulatory process including:
• The Department of Food and Rural Affairs (DEFRA)® responsibility with the Secretary of State
• Water Enterprises
• Customers represented by the Consumer Council for Water (CCWater)®
® Formerly Department of Environment from 1970 to 1997, then becoming Department of Environment Transport and 
the Regions (DETR). In 2001, the responsibilities of the Ministry of Agriculture Fisheries and Food (the Food 
Standards Agency moving to the Department of Health) were integrated and Transport responsibilities removed 
creating DEFRA and DTLR (Department of Transport Local Govemment and the Regions).
® CCWater of 2005 was originally in 1990 the Ofwat Customer Service Committee Chairman’s Group, then renamed 
Ofwat National Consumer Council and in 1992 WaterVoice.
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• The Public Health Laboratory Service (PHLS) now the Health Protection Agency (HPA)
• Water UK (industry association representing ail UK water and wastewater utilities)^
• British Water (Trade association representing the water and waste water products and services
industry)
• Local Government, environmental health departments.
Before privatisation, suppliers’ capitai programmes were assessed by the Water Directorate in DoE, with 
financing controlled by the Treasury. Programmes of work were submitted by suppliers to comply with the 
regulations and these programmes of work had to at least be in place by 1989. These programmes of 
work were part of the privatisation process and as the new regulators had not been set up yet, it was 
down to the Water Directorate to assess these programmes, some of which ran up to 1995 (Hydes,
2004). The assessment of the plans had to carefully consider whether the proposals were the best 
technical solution and to ensure that there was no ‘gold plating’. This first round of drinking water quaiity 
improvement programmes were part of AMPl along with environmental and other programmes that were 
the focus of the industry’s other regulators.
 ^Formed by amalgamation of the Water Services Association and Water Company Association
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3.3. Creating the Water Supply (Water Quality) Regulations
The Government of Wales Act 1998 laid down the necessary statutory framework to establish the
National Assembly for Wales. The Weish Assembly Government develops and implements policy. It is 
accountable to the national Assembly and the First Minister, who heads the Assembly Government, is 
supported by a Cabinet of eight Ministers (UK Government, 2007). The Weish Assembly Government 
therefore creates its own iegisiation for Drinking Water Quality that mirror the Water Suppiy (Water 
Quality) Regulations 2000 (i.e. The Water Suppiy (Water Quaiity) Regulations 2001 -  Welsh statutory 
instrument), it can also exercise its powers to create an enforcement body for those regulations, however, 
in the case of drinking water quaiity, elects the Drinking Water inspectorate to carry this responsibility. 
The DWI therefore is the drinking water quaiity regulator for Engiand and Wales and currently enforces 
the Water Suppiy (Water Quaiity) Regulations 2000 and 2001 for Wales. For simplicity and because the 
provisions in the Welsh and English regulations are identical, only the ‘1989 Regulations' and ‘2000 
Regulations' will be referred to from this point of the thesis onwards.
Before Privatisation, the Water Directorate (WD) within the DoE handled drinking water quaiity policy. It 
was this department that had the responsibility of implementing the DWD into national iegisiation by 
creating the Water Suppiy (Water Quaiity) Regulations 1989 (the 1989 Regulations).
Several working groups were set up by the DoE with extensive communication links with the industry. An 
initial draft of the 1989 Regulations was amended as a result of comments from the Industry. Informal 
cooperation between the DoE and the industry was the oniy process available to create realistic 
regulations. Since privatisation, the government has established a process of pubiic consultation on 
revisions to regulations, accompanied by a Regulatory Impact Assessment (RIA) that has to be applied to 
any new regulation. RIA evaluates the impact of a new regulation on ali areas that it may affect, including 
the cost benefits of the regulation. It contains a delivery plan and a post implementation review (Cabinet 
Office, 2005). At the time of the creation of the 1989 Regulations, there was no such formal assessment 
of the impact of the regulation; however, there was some assessment of the costs of implementation 
(Hydes, 2004).
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3.3.1. Content of the Regulations
The following is a brief guide to provisions of the 1989 Regulations:
Table 3.2 Summary of the Water Supply (Water Quality) Regulations 1989
Regulation Provision (some relate to the Water Act 1989)
3 Definition of Wholesome water
4, 5, 6 & 7 Authorisations - conditions, restriction and revocation of relaxations
8 Authorisations for private supplies
9 Monitoring -  interpretation
10, 11, 12, 
13&14
Monitoring -  provisions, determining sample points, authorisation of additional/ equivalent 
sample point, frequency of sampling, further provisions (any other parameter of concern)
15, 16, 17, 
18, 19, 20 & 
21
Monitoring -  additional
Sampling water leaving treatment works, reduction in number under certain circumstances, 
sampling at service reservoirs, additional samples, sampling new sources, collection and 
analysis of samples (Analytical Quality Control (AQC))
22, 23, 24, 
25, 26, 27 & 
28
Treatment -  minimum requirements (disinfection), raw water categories, minimisation of 
contamination to consumer tap, substances and products in contact with drinking water, 
the use of processes (& prohibition), charging for approval, offences related to substances 
and products
29, 30 & 31 Provision of information -  zone details, public register, company annual reports
32&33 Function of Local Authorities
34 Enforcement (ref section 20 W A 1989)
Schedule
1 Exercise of powers -  by the Secretary of State
2 Prescribed Concentrations or Values
3 Sampling frequencies
4 Information for Local Authorities
5 information to be inciuded in company annual report
In 1999 there were amendment Regulations predominantly for the addition of regulations relating to 
Cryptosporidium. See section 6.2 for a Cryptosporidium case study. The following is a brief guide to the 
2000 Regulations implementing the 1998 DWD.
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Table 3.3 Summary of the Water Supply (Water Quality) Regulations 2000
Regulation Provision (some relate to The Water Industry Act 1991 )
(Part II) 3 Water supply zones -  designation up to 100,000 people
(Part III) 4 Wholesomeness -  definition with reference to prescribed concentrations and values
(Part IV)
5, 6, 7, 8, 9 
&10
Monitoring -  ‘audit’ and ‘check’ monitoring. General provisions including tanker sampling, 
sample points, authorisation for substitute points, numbers of samples, further provisions 
(any other parameter of concern)
(PartV)
11, 12, 13, 
14,15&16
Monitoring -  additional provisions. Sampling at treatment works and service reservoirs. 
Sampling of new sources. Collection and analysis of samples (AQC) -  authorised methods 
of analysis.
(Part VI)
17, 18, 19, 
20, 21, 22, 
23&24
Investigations, Authorisation of Departures and Remedial Action -  investigations relating to 
failures against schedule 1 parameters (whoiesomeness) and schedule 2 parameters 
(indicator parameters). Action from Secretary of State by authorisation and related terms 
and conditions and revocation.
Part (VII)
25, 26, 27, 
28, 29, 30, 
31, 32 & 33
Water Treatment -  disinfection, categories for surface and abstracted water, (27-29) risk 
from and treatment for Cryptosporidium. Contamination from pipes, application and 
introduction of substances and products; approval of products and processes.
(Part VIII) 
34, 35 & 36
Records and Information -  zone information, public register, notifications (Authorities and 
Secretary of State)
(Part IX) 
37&38
Functions of Local Authorities -  general functions including communication with supplier 
and arrangement for taking own samples.
(PartX)
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Enforcement upon contravention by supplier of duties or requirements.
(Part XI)
40, 41,42& 
43
Amendment and Revocation of the 1989 Regulations
Schedule
1 Prescribed concentrations and values
2 indicator parameters
3 Monitoring -  circumstances for check monitoring, annual sampling frequencies
4 Analytical methodology -  prescribed methods, parameters that must be analysed with 
methods meeting prescribed characteristics
5 Amendment to the 1989 Regulations
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3.4. Implementation of the 1980 Drinking Water Directive and the 1989 
Regulations
The monitoring requirements that were prescribed in the 1980 DWD were simply the frequencies of 
sampling. With any Directive or national legislation there can be problems with the style they are written. 
In order to avoid being too exclusive, they are written in a general style and avoid specific instruction. In 
the 1980 DWD, the point at which the water should be sampled was described as ‘where the water is 
made available to the consumer’® (Article 12 Appendix 2(1)); the phraseology was subject to 
interpretation by each Member Sate when creating their national legislation. For England and Wales, 
even though the responsibility for the drinking water supplied to a property ended at the curtilage (the 
boundary of the land) which meant that legally, the water supplied must meet the standards at this point, 
the interpretation was that drinking water was ‘available’ to the consumer the consumer’s tap and would 
therefore be where sampling should take place. The only requirement for the quality of the water after the 
curtilage of the property in the 1989 Regulations was for piumbosolvency. The companies had to ensure 
that the water’s capacity to pick up metals from pipe work was limited (including the property’s system). 
There were other requirements enforced by the water companies beyond the curtilage of the property 
including the local Water Bylaws (replaced by the Water Supply (Water Fittings) Regulations 1999). The 
other additional requirements included in the 1989 Regulations additional to the 1980 DWD were to 
address the under investment in treatment works and reservoirs, in order to get a focus on these historic 
problems, some microbioiogicai standards were applied at treatment works and service reservoirs 
(national standards). A ‘catch all’ provision for the definition of wholesomeness was included that required 
water to ‘Not contain any element, organism or substance (other than a parameter) at a concentration or 
value which would be detrimental to public health’.
As well as these additional requirements to the 1980 DWD, other areas were thought to require more 
rigorous treatment in the legislation. These were sampling methods and the quality of analytical results. In 
the late 1970s and early 1980s the Water Research Centre (WRc) had carried out exercises that 
demonstrated that a number of laboratories analysing water quality were producing poor results (Hydes,
2004). if the sample results from the monitoring programmes were going to be the basis on which the
® COUNCIL DIRECTIVE 80/778/EEC of 15*^  July 1980 relating to the quality of water intended for human 
consumption. Official Joumal of the European Communities
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water quality was established and assessed against the standards, the methods had to be robust to 
provide confidence in the precision of the results produced. The Water Supply (Water Quality) 
Regulations 1989 therefore included many requirements for sampling, the performance of analytical 
methods and analytical quality control. The requirements were general in the Regulations, with the detail 
included in a booklet called ‘Guidance on Safeguarding Pubic Supplies'.
In addition there was an accreditation system with the United Kingdom Accreditation Service (UKAS) 
called the National Accreditation of Measurement and Sampling (MAMAS), that consisted of meeting a 
testing specification. This system was based on the Quality Assurance system in BS 5750 (now ISO 
9000). On 27*^  August 1993, the Chief Inspector of the DWI and the Head of the MAMAS Executive 
signed a Memorandum of Understanding (MoU) that covered an agreement on the accreditation of 
laboratories by MAMAS. This would demonstrate compliance with Regulation 21 of the Water Supply 
(Water Quality) Regulations 1989 and Regulation 19 of the Private Water Supplies Regulations 1991 
(DWi, 1993).
The importance of these inclusions in the Regulations is realised when considering the regulation of water 
quality is based on the sample results from companies, it was therefore imperative that the sampling was 
done correctly and that analytical results could be trusted. It is likely that because these considerations 
resulted in provisions included in the 1989 Regulations (i.e. that the samples from the private companies 
were going to be used for regulatory purposes) that England and Wales were the first of the European 
Member States to have such requirements, in the revision of the DWD and included in the main 
requirements for the first time are forms, characteristics, methods and analytical control, all things that 
were in national legislation in England and Wales from 1989. including those requirements in the new 
DWD should ensure that there is the same confidence in the sampling and analysis from ail Member 
States (Hydes, 2004).
3.4.1. Review process of the Water Supply (Water Quality) Regulations 1989
The 1989 Regulations were amended in 1999 to introduce specific provisions for Cryptosporidium. For 
the first full review of the Water Supply (Water Quality) Regulations that would implement the 1998 DWD, 
virtually the same process was followed as for the creation of the initial 1989 Regulations. The 2000 
Regulations were drafted and while this draft was being compiled there was an informal consultation
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process with the Industry. A working group was set up with the water industry where aspects of the draft 
were discussed. A consultation document was issued for the formal consultation process including some 
specific questions on which the consultées were asked to form an opinion. From the consultation replies, 
the most important issues, usually those raising the largest response from consultées, were taken on 
board and incorporated into the final regulations. A few months after this, some amendments had to be 
made due to errors made by the lawyers, mainly comprising corrections to order and use of English. 
Guidance was written to support the Regulations which were also subject to a consultation process and a 
workshop (Hydes, 2004)
Current Legislative Framework in 2007
Ofwat
The Water Act 2003
DWI
The Competition and 
Services (Utilities) Act 1992
The Competition Act 1998
The Enterprise Act 2002
The Water industry Act 1991 
&1999
The Environment Act 1995
Related Regulatory body and legislation
Figure 3.1 Current Legislative Framework, England and Wales 2007
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3.5. The Regulators
The Secretary of State for Environment. Food and Rural Affairs (DEFRA) has overall responsibility for all
aspects of water law and policy in England, including water supply, water resources management and the 
regulatory systems for the water environment, drinking water and water industry. The Secretary of State 
and Ministers are supported and advised by the Water Directorate within DEFRA who are in turn advised 
by the DWI on matters concerning drinking water quality.
DEFRA (and its former departments) prepared the water legislation which established the water industry 
including the legal framework for drinking water quality, environmental, and customer service standards 
which must be delivered by the water companies and enforced by the regulators (DEFRA, 2006).
3.5.1. Regulating Economics -  The Water Services Regulation Authority (Ofwat)
Due to the water industry in England being privatised and the product of drinking water itself being an 
essential requirement for life, it was thought unethical for the industry to make large profits for its 
provision when there was no competition allowing customers to choose their water provider. It was seen 
as very different from, for example, the food industry where there is a choice of supermarkets, and within 
supermarkets, products available in a range of prices. Water consumers connected to public supplies had 
no choice in their water provider and therefore, the financial regulator had a duty to ensure that this 
‘monopoly’ was not exploited. Additionally, other market effects such as the lack of competitive forces 
stopping incentives for innovation had to be tackled.
The Office of Water Services (Ofwat) was established in 1989 with its duties and obligations laid out in 
the Water Industry Act 1991. As of the 1^ April 2006, the Director General of Water Services of Ofwat 
who fulfilled the economic regulatory function became the Water Services Regulation Authority (still to be 
known as Ofwat). The Board of the Authority, rather than one individual, would be responsible for 
deciding how statutory requirements for control of prices to customers are carried out (Ofwat, 2006b).
3.5.2. Regulating the Environment -  The Environment Agency
The EA was created in 1995 through the 1995 Environment Act that combined the functions of the NRA, 
Her Majesty’s Inspectorate of Pollution (HMIP), the Waste Regulation Authorities and some elements of 
the DoE. This structure provided for an integrated approach to protecting the environment. The EA acts
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under the direction of government and is directiy responsibie to Ministers but is a separateiy constituted 
body. There are some decisions that the EA would require the approval of the Secretary of State to make 
but the Secretary of State also has powers to allow direct influence of the EA. The EA has a statutory 
duty to report on the state of the environment.
The EA’s responsibilities relating to the water industry include;
• Preservation and improvement of the quality of rivers, estuaries and coastal waters to prevent
pollution
• Conserve, redistribute, augment and secure proper use of water resources
• General supervision over flood defence
• Maintain and improve fisheries
• Promote the conservation and enhancement of inland and coastal water and their use for 
recreation.
(DEFRA, 2006)
The agency has around 12,000 members of staff and a budget of almost £900 million. As a public body, 
about 60% of funding comes from government, the remaining 40% coming from charging schemes 
including abstraction licenses. Over half of the budget is spent on flood defence (EA, 2006).
The water industry has the potential to have great effect on the environment. Both through the abstraction 
of ground or surface water, and the treatment of waste waters. Balance of water in the environment is 
essential and anything the water industry does that has an affect on the water cycle will have an impact 
on the environment. In order to ensure the quality of fresh, marine, surface and underground water in 
England and Wales is maintained or improved, the Environment Agency oversees the water cycle, 
controls abstraction by licensing and prosecutes polluters. For the drinking water side of the industry the 
Environment Agency deals with abstraction licenses. Business and industry have to apply and pay for 
licenses to allow them to abstract water from ground water and surface water sources. New abstraction 
licenses would only be granted if the EA is satisfied that there is a need for the new resource following an 
analysis of the demand, the scope for demand management and environmental impact. The EA has the 
power to prosecute a water undertaker for a breach of license. To ensure the proper use of water
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resources taking Into consideration the duties of water companies, the EA undertakes an annual review of 
companies’ 25 year water resource plans (DEFRA. 2006).
The EA controls and monitors discharges into receiving waters. Control is through the issuing of permits 
to discharge. The monitoring of discharges from the water industry is carried out almost entirely by the 
EA. Sampling and analysis are performed by the EA with only a small amount of self monitoring carried 
out by the water companies under the Urban Waste Water Treatment Directive. The EA plans to move 
towards a self monitoring system as practiced by the water industry for drinking water monitoring, 
however, little progress had been made during the time taken to complete this study.
3.5.3. Regulating Drinking Water Quaiity - The Drinking Water inspectorate
After privatisation, the main drinking water quality regulatory concern for the government (DoE and 
subsequent bodies) was compliance with European mandatory standards. Prior to 1989, compliance of 
the water companies against those standards was not being consistently verified and so the government 
had no formal assessment and reporting of whether the standards (at this point only in the 1980 DWD) 
were being met, even though at least water authorities were required to report to DoE annually. The 
importance of this issue was fully appreciated as the Government had been in front of the European 
Court of Justice for failure to implement the Directive prior to privatisation. DuejcUhis and other EC cases 
brought by NGOs concerning nitrates and pesticides, the government decided that there needed to be a 
way of ensuring that companies were delivering the requirements of the regulations. The Drinking Water 
Inspectorate (DWI) was established under Section 60 of the Water Act 1989. Sections 52 to 60 were 
concerned with the regulations about the quality of drinking water (see appendix 2.1). The DWI was 
formally established on the 2"*^  January 1990 and located within the DoE; although it was independent of 
policy officials and acted on the behalf of Ministers with specific powers of the Secretary of State 
delegated to the Chief Inspector of Drinking Water (Cl) to enforce drinking water quality standards and 
initiate prosecution in the case of a criminal offence. The 1989 Water Act was then integrated into the 
Water Industry Act 1991 (WIA) where the section establishing the DWI became section 86 of the WIA. 
The Water Act 2003 enhanced some of the DWI’s powers by vesting them directly in the Chief Inspector 
(Hydes, 2005).
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The Drinking Water Inspectorate in 1990
The DWI was established shortly after privatisation of the Water Authorities under a conservative 
government which remained untii 1997. initially there were 26 staff, 17 of whom were professionally 
qualified.
The 1989 regulations included standards for 46 parameters in accordance with the DWD and a further 11 
national standards. In 1990 3,296,400 million compliance determinations were made by the water 
industry. That year, 32,472 determinations failed to meet the standards (99.01% compliance): many of 
these were predicted failures where improvement programmes were already in place through privatisation 
and first AMP process. Consultants inspected twenty-four of the 39 companies in the first year, enabling a 
wider range of expertise available for inspections supplementary to the 17 inspectors (DWI, 1990).
Table 3.4 Water Industry Statistics for 1990 and 2003
Statistics of the Water 
Industry in 1990
Statistics of the Water 
Industry in 2003
Number of water companies 39 26
Number of consumers supplied 50 million (approximately) 53.3 million
Amount of water supplied 16,600 Ml/day 15,999 Ml/day
Proportion of surface water sources 67% 67%
Proportion of ground water sources 33% 33%
Number of treatment works 1,814 1,303
Number of service reservoirs 4,924 4,699
Number of water supply zones 2,536 2,249
Total length of mains 307,000 km 331,338 km
The Drinking Water inspectorate in 2003
The year 2003 is chosen as the next reference point after the establishment of the DWI as after this point 
some major changes occurred in the way that the DWI operated and the Water Supply (Water Quality) 
Regulations 2000 came into force at the end of this year. A labour government was in power at this time.
For the year 2003, companies carried out 2,896,252 compliance determinations with 3,418 of the tests 
failing to meet the standards (99.88% compliance). The standards were the same as those being 
measured against in 1990. An important change to note is the reduction in the number of water treatment
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works from 1,814 in 1990 to 1,303 in 2003. This reduction was mostly due to abandoning small or old 
water treatment works which made a contribution to the improvement of drinking water quality.
3.5.3.1. The Main Tasks of the Drinking Water inspectorate
The DWI’s main functions include:
• Carrying out technical audits of water undertakers;
• Initiating enforcement action for breaches of regulatory standards or duties;
• Investigating incidents which adversely affect the quality of drinking water;
• Preparing cases for prosecution if there is sufficient evidence that water unfit^ for human 
consumption had been supplied;
• Providing technical and scientific advice to Ministers and officials within DEFRA and 
representation on National and International Organisations;
• Coordination of research for DEFRA’s Water Directorate including initiating research when new 
issues are identified;
• Assessing and responding to enquiries and consumer complaints;
• Assisting in the process for the approval of products and processes;
• Providing authoritative guidance on matters such as the analytical methods used in the 
monitoring of drinking water;
The DWI does not have a statutory role in regulating private water supplies. Section 77 of the Water Act 
2003 lays this responsibility with local authorities enforcing the Private Water Supplies Regulations. The 
DWI provides technical advice to local authorities upon request (DWI, 2003) (DEFRA, 2006).
3.5 3.2. Technical Audits 
General
The Inspectorate carries out technical audits of all the water companies and these consist of:
• An annual assessment of the quality of the water that is being supplied by the companies taking 
into account:
o Information supplied by the companies themselves; 
o An assessment of the quality of the water supplied;
 ^Water unfit for human consumption may have caused ill health or have been rejected by a consumer due to taste, 
smell or appearance. It is also likely to be unwholesome.
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o A check on compliance with sampling and other statutory requirements, 
o The progress made on improvement programmes.
• Inspections of individual companies:
o Checking the accuracy of sampling and analysis by a company to ensure a reliable
measure of drinking water quality.
• Interim checks on aspects of compliance with the Regulations:
o The information needed for this is provided periodically by each company.
(Lloyd, 2003) (DWI, 2001)
The information provided by companies includes the results of millions of tests that they carry out in their 
own laboratories, plus all the records that show the analysis was carried out accurately using accredited 
analytical methods.
An Inspection may be carried out in sections throughout a year, with each visit concentrating on a 
different aspect of the company, or, an Inspector with a team of professionals may concentrate on a 
company continuously until they are satisfied the inspection has been completed (Gray, 2003). Some of 
the checks that would be carried out include:
• Sampling arrangements
o Review of sampling programme 
o Audit of sampler
• Reporting arrangements
o Audit trails
• Compliance programmes
o Audit of selected schemes
o Review of programmes to meet to new and revised regulatory standards 
o Review of Undertakings
• Correct results are entered in the public record
• Appropriate treatment processes are used in water treatment works
• Treatment processes and the water distribution system are operated and maintained satisfactorily 
e.g. service reservoirs
• Consumer complaints response
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(DWI, 2002)
The role of the DWI is not just to check that Regulations are being met, but also to encourage companies 
to follow good practice in providing water supplies.
It is usual practice for the Inspectorate to discuss with water companies a timetable for inspections over 
the year. However, the DWI may decide that it is necessary to make an unannounced visit. Even though 
the Inspectorate's staff are multidisciplinary, it may be the case that external temporary assessors may be 
appointed. This is to ensure that the Inspectorate has the correct expertise to assess a particular issue 
and provide reliable conclusions (Colbourne, 2003). Towards the end of the 1989 Regulations phase, a 
new system was being developed for the inspection programme. The new approach was risk based with 
the aim of being more efficient, targeted and effective. Details of this new approach are in section 8.5.4.
Upon completion of each inspection, a draft report is generated. A copy is left with the company so that 
they can make any comments for the attention of, or correction by the Inspectorate before the final report 
is published. The Inspectorate moved towards using a detailed checklist system for inspection tasks 
which saved time and meant the company could receive a draft report very soon after the inspection visit. 
Although devised to make the job of the Inspectors easier, there was the possibility that some of the 
technical expertise used to come to a decision was lost when using a generalised checklist. It can be very 
useful to know the thinking behind a decision as it puts the problem and solution into context. The 
Inspectors have to use their discretion when compiling their reports by putting in explanatory information 
where they believe it might be needed, without making the process too lengthy (Gray, 2003). Analysis of 
the development of inspection check lists is in sections 8.2.2 and 8.5.4.
The inspection reports summarise findings as well as detailing any recommendations, suggestions and 
conclusions. ‘Recommendations’ are usually made to prevent a foreseeable breach of enforceable 
regulations in the DWI’s view, and require a written response from the water company. Sometimes 
inspectors also make ‘Suggestions’, and these are likely to be regarding aspects of general good practice 
rather than aspects posing any definite risk (Gray, 2003).
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3.S.3.3. Breach of Regulatory Standards -  drinking water quality Incidents
The Water Undertakers (information) Direction 1990 (superseded in 1998 and 2004), requires companies 
to notify the DWI when there are drinking water quality events and to provide certain prescribed 
information. The Direction requires companies to notify any event (see table 3.5) which may give rise to a 
significant risk to public health, effect the quality or sufficiency of supply, attract or is likely to attract 
significant local or national publicity or cause public concern (DWI, 2004). When an event occurs, the 
company must notify the DWI as soon as possible and, within 72 hours, provide an initial report with the 
following information:
• Particulars of the event or matter;
• An assessment of the effect or likely effect to quality and sufficiency of supplies;
• Estimated population effected and any vulnerable or sensitive groups;
• Information on the cause or likely cause;
• Details of the action taken or the proposed action including informing customers and an estimate 
of when supplies are likely to return to normal;
• A list of persons and organisations that have been notified;
• The number of customers who have complained about their water quality.
The initial report is assessed by inspectors within the DWI to determine if the event was an incident. A full 
report of an incident must be submitted within one month. Companies have some discretion regarding 
those circumstances that warrant notification to the DWI and in 1991 guidance was being considered to 
aid companies in their decision making. Subsequent guidance on certain sections of the Information 
Direction (Appendix 8(3))was issued to companies through Information Letters.
Table 3.5 Definition of event, incident and non-incident
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Drinking Water 2003
Anyoccurrence which by its nature is required to be notified under the information Direction. Water 
companies have to use their judgement in any particuiar set of circumstances.
Incident
A subset of events defined by the Inspectorate to include:
A non-trivia! and unexpected breach of Part II of the regulations (wholesomeness)
A breach of Part VI of the Regulations (water treatment)
An unusual deterioration of water quality 
A significant risk to the health of consumers
Adverse water quality changes perceived by consumers as significant 
A cause for significant media interest 
Non-Incident
AH other event notifications not classified as incidents”
Advice on what action the companies should take during an incident affecting drinking water quality is 
provided in ‘Guidance on Safeguarding the Quality of Public Water Supplies’ published by the DoE in 
1989. For the case of a serious incident, companies should presume that there is a potential risk to public 
health and seek expert advice. Additional action includes:
• Take all reasonable steps to return water supplies to normal as soon as possible;
• Take appropriate action to protect consumers which may include the provision of alternative 
supplies and the issue of boil water notices;
• Notify the relevant authorities;
• Consider application for an emergency relaxation (see next section);
The final report from the company is assessed by the DWI for thoroughness, whether enforcement action 
should be initiated and for the case of water unfit for human consumption supplied, if prosecution should 
be initiated. There are therefore four levels of possible outcomes from the assessment:
1 ) No breach of Regulations -  company acted appropriately
-  Letter of assessment sent by DWI to company, relevant authorities and Ofwat if 
appropriate
2) Breach of Regulations and/or deficiency in response
-  Letter of assessment to the company including recommendations for action that the 
company must take to address problems that the incident exposed. Again, relevant 
authorities and other bodies to be informed as appropriate
3) Significant or repeated breaches of enforceable regulations
-  Enforcement action initiated against the company
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4) Supply of water unfit for human consumption as a result of either deficiencies in the company s
response or failings in its actions
-  Initiation of either prosecution proceedings against the company or the issue of a formal
caution for a criminal offence
(DWI, 2003)
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Figure 3.2 Drinking Water Inspectorate assessment of Incidents (DWI, 2006)
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3.5 3.4. Breach of Regulatory Standards -  Enforcement Action
A company may be found to be in breach of statutory requirements. If the breach is non-trivial, then the
Inspectorate will inform the company that enforcement action is under consideration through a ‘notice of 
intention to enforce’. This would be done in writing, in the form of letter that gives the company the 
opportunity to communicate to the DWI, if action has already begun. The notification is withdrawn if the 
company can produce evidence that the remedial action required has been taken. In some cases the 
company enters into a legally binding undertaking to carry out necessary works by a specified date. This 
type of agreement works in favour of the water company as the undertaking is a legal requirement from 
the DWI by Ofwat and is therefore taken into consideration when reviewing prices. Any undertakings by a 
company will therefore be considered as a capital investment with a funding allocation because it is 
necessary work to allow them to meet regulations and supply wholesome drinking water. The DWI will 
then audit the undertaking to ensure that the work is being carried out correctly and is on track for 
completion time.
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Should an undertaking not be offered to the DWI or the terms of an undertaking are not acceptable, a 
notice of the intention to make an enforcement order is served to the company. An enforcement order 
details what the DWI requires the company to carry out to satisfy statutory requirements. The steps 
included have to be completed by a specific date. Equally, If the work to fulfil an undertaking is not 
satisfactory, the DWI issues an enforcement order to amend the works being carried out (Colbourne, 
2003). This action from the DWI would damage a water company’s reputation as the enforcement order is 
placed in the public domain and announced through advertisements in locai newspapers; details are 
freely available to all stakeholders. The result is that the company’s customers wiil have detailed 
information as to what the company has faiied to do or achieve. Public perception is very important to a 
water company and this type of enforcement may tarnish their reputation. It is in the company’s best 
interest to deal with a problem swiftly to prevent the need for the DWI to Issue an enforcement order 
(Colbourne, 2003).
During 2003, the Inspectorate considered enforcement action against eight companies for 29 breaches of 
standards or other enforceable regulatory duties reduced from 600 in 1990. Five companies had 
submitted and had accepted undertakings by the end of 2003 (DWI, 2003). Since 1990 the DWI has 
applied the enforcement mechanism over 3000 times. The figure below (Figure 3.3) demonstrates the 
effectiveness of the enforcement process as the number of times enforcement action has been 
considered fell by 95% between 1990 and 2003.
Figure 3.4 shows the number of times enforcement action has been considered but split into four 
categories of water supply zones, treatment works, service reservoirs and other regulatory breaches. The 
greatest improvement has been the enforcement considerations for incidents within supply zones.
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650 —
600 —
550 —
450 —
400 —
350 —
O  300 —
«  250 —
200 —
50 —
1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003
Figure 3.3 Enforcement action considered by the DWI from 1990 to 2003 (DWi, 2003)
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Water companies are responsible for meeting regulatory requirements and providing wholesome water by 
whatever means are available and what they consider Is necessary. They are responsible for all 
operations as the DWI’s main duty is related to the quality of the drinking water as it reaches the 
consumers’ taps. Another reason for a company to avoid enforcement orders is that the DWI will specify 
what needs to be done and how it should be carried out. This starts to infringe on a company’s control of 
operations, which reduces their overall control. In the interest of maximising profits, it is in a company’s 
best interest to keep full control of Its operations (Colbourne, 2003).
In 1990 most programmes of work for drinking water quality were related to undertakings given under 
Section 20 of the Water Act 1989 (superseded by Section 19 of the WIA 1991) in order to achieve 
compliance with standards within a certain time frame. Other programmes were related to the relaxation 
of standards authorised by the Secretary of State under regulation 4(1 )(c) 1989 Regulations (DWi, 1990). 
A relaxation of a standard (later replaced with Authorised Departures^®) means that the company can 
exceed the limit of the standard without the DWi’s consideration of enforcement action for the agreed 
duration of a programme of work to rectify the cause of the breach. Analyses that fall the standard are still 
considered as breaches and count towards the total number of failures against standards for that 
company.
3.53.5. Reporting
The DWi has a primary duty to report to the Secretary of State on drinking water quality. The collection of 
data on drinking water quality therefore plays an additional role to that of the DWI regulating drinking 
water quality by checking compliance; the data and information collected informs their annual report. The 
DWI has produced an annual report^  ^ mid-year each year since 1991 when they first reported on drinking 
water quality for the year 1990. The format for the Chief Inspector’s Report (CIR) remained largely the 
same from 1990 to 2003. The content of the CIRs up to 2003 included:
• Details of the regulatory framework
• An overview of the drinking water quality for England and Wales
Authorised Departures are granted by the DWI under Regulation 20 of the 2000 Regulations. The Departure allows 
water to be supplied that does not meet a standard provided there is not risk to public health with an agreed 
timescale to carry out work to secure compliance.
The annual drinking water quality reports are available on the DWI’s website www.dwi.oov.uk/reDorts from 1999 
onwards
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• Individual water company performance comprising:
o Water company information such as water sources, number of treatment works and 
kilometres of mains etc.;
o Tables of summary data from samples taken at treatment works, service reservoirs and 
supply zones;
o Details of audit and inspection, incidents and improvement programmes;
• The DWi’s objectives including:
o Code for enforcement, enforcement action, consumer complaints and technical advice.
• Annexes -  including a glossary
After CIR 2003 the format of the report changed significantly to satisfy the DWI’s desire to report more 
meaningful information on drinking water quality to better defined groups of stakeholders, evolving the 
report into a more useful tool for them.
CIR 2005 puts on paper a new concept on reporting drinking water quality. The report was split into three 
parts.
• Part 1 -  Drinking Water Standards and Science
o This section explains how drinking water is regulated, what the health based targets are 
and current research
• Part 2 -  Drinking Water Safety
o Introduces WSPs and reports on each company using indices to reflect company 
performance in the WSP sections of catchment, treatment, distribution and 
consumers/buildings.
• Part 3 -  Regional Reports
o Six in total for Eastern, Midlands, Northern, Southern, Thames, Western and Wales In 
line with CCWater regions.
• Look up tables
o Only available on a CD ROM or downloadable from the internet. They included the 
drinking water quality results for all the companies.
The CIR was launched regionally in 2005 in conjunction with CCWater regional meetings. Inspectors from 
the DWI presented key messages regarding drinking water quality in each region and future aims for the 
industry and the DWI.
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The summary data from each CIR has been entered in a database specifically designed for this study. 
The data consists of the number of determinations taken by companies for parameters in the 1989 
Regulations and the number of failed tests. From this data, the database can calculate the percentage of 
tests that failed and reports can be generated for the performance against a single standard for one or 
more companies, or an aggregate of the percentage of failed tests for multiple parameters for a single 
company. The resulting graphs have been used to Illustrate various items in this study.
3.5.3 6. The Drinking Water inspectorate’s Position in the Water industry
The DWI reports directly to the Secretary of State for the Environment, Food and Rural Affairs. The DWI 
is funded by the Government; there is no mechanism for charging the water companies for its audit 
services, which is in contrast to how Ofwat are funded. From this arrangement, it appears as though the 
DWI sits as a Government department with its staff having contracts of employment like civil servants. 
Historically the Secretary of State delegated decision making to the Chief Inspector, ultimately the 
Secretary of State could make final decisions. The 2003 Water Bill actually legally strengthened this 
relationship by allowing the power to rest with the Chief Inspector alone. The independence of the DWI 
may be questioned by the public and stakeholders because their funding is from government and 
therefore it could be considered that there would be some government Influence. For England and Wales, 
this is not the case as all decisions are made within the DWI with little or no influence from the 
government. Corruption is an unfortunate reality in some Governments, therefore the system utilised in 
England and Wales may seem ‘too good to be true’ because It is hard to believe that a government would 
not exert influence. The system of a regulatory body, and particularly a single person, holding regulatory 
powers, is successful In England and Wales and shown by quality data available In the public domain and 
all data reported to the European Commission (Colbourne, 2003).
3 5.3.7. Strengths, Weaknesses, Opportunities and Threats (SWOT) Analysis
To facilitate the process of analysing the DWI, its operations, effectiveness and possible areas for 
development, an Initial SWOT analysis was undertaken. Strengths and Weaknesses are generally 
regarded as internal factors and Opportunities and Threats as external (Oxford, 1996). The results are 
listed in Appendix 2(3).
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3.5.4. Summary of the Regulatory Regime
H9B f
European Commission
Role: Creation of European legislation
Remit: Sets standards for drinking water, waste water and water in 
the environment applying to all Member States
defro^
T Anaii
DEFRA
Role: Government which sets the overall policy framework in 
England and Wales 
Remit: Standard setting 
Drafting legislation 
Special permits
dwi
guardians of' drinking water oualtty 
ORUSKINt. VV,VTJ:K rOKAUs
Drinking Water inspectorate
Role: Drinking Water Quality Regulator 
Remit: Enforces the Drinking Water Supply (Water Quality) 
Regulations in England and Wales 
Monitoring, assessment and reporting of drinking water 
quality
En v ir o n m e n t
Agency
Environment Agency
Role: Environment Regulator
Remit: Principal advisor to government on the environment. 
Leading public body for protecting and improving the 
environment.
Competent authority for the implementation of the Water 
Framework Directive
o f® a i
Ofwat
Role: Economic Regulator 
Remit: Setting price limits
Monitors compliance with Licence conditions 
Monitors standards of service
CONSUMER COUNCIL FOR
The Competition Commission
Role: Mergers and Appeals
Remit: Independent inquiries into mergers 
Body of appeal
Consumer Council for Water 
Role: Customer representation
Remit: Represents customers in the policy making process 
Handles water company customer complaints
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3.6. Water Undertakers
Table 3.6 Water Undertakers -  England and Wales (DEFRA, 2006)
Current Company Intermediate Merger Companies in 1989
Anglian Water Services Ltd Anglian Water Services Ltd
Hartlepool Water Company
Northumbrian Water Limited North East Water pic Northumbrian Water Limited
Newcastle and Gateshead 
Water Company
Sunderland and South Shields 
Water Company
Essex and Suffolk Water pic East Anglian Water Company 
(Suffolk Water pic)
Essex Water pic
United Utilities Water pic North West Water Limited
Severn Trent Water Limited Severn Trent Water Limited
East Worcestershire Waterworks 
Company
Southern Water Services Ltd Southern Water Services Ltd
South West Water Services 
Limited
South West Water Services 
Limited
Thames Water Services Ltd Thames Water Services Ltd
Welsh Water Welsh Water
Wessex Water Services Ltd Wessex Water Services Ltd
Yorkshire Water Services 
Limited
Yorkshire Water Services Ltd
York Waterworks pic
Bournemouth and West 
Hampshire Water pic
Bournemouth & District Water 
Company
West Hampshire Water 
Company
Bristol Waterworks Company Bristol Waterworks Company
Cambridge Water Company Cambridge Water Company
Dee Valley Water pic Chester Waterworks Company
Wrexham and East 
Denbighshire Water
Cholderton and District Water 
Company
Cholderton and District Water 
Company
Three Valleys Water pic Three Valleys Water pic Colne Valley Water Company
Lee Valley Water Company
RIckmansworth Water Company
North Surrey Water Company North Surrey Water Company
South East Water pic South East Water pic Eastbourne Water Company
West Kent Water Company
Mid Sussex Water Company
Mid Southern Water Company Mid Southern Water Company
Sutton and East Surrey Water 
pic
East Surrey Water pic
Sutton and District Water pic
Folkestone and Dover Water 
Services Limited
Folkestone and Dover Water 
Services Limited
Mid Kent Water Company Mid Kent Water Company
Portsmouth Water pic Portsmouth Water pic
South Staffordshire Waterworks 
Company
South Staffordshire Waterworks 
Company
Tendring Hundred Water 
Services
Tendring Hundred Water 
Services
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3.7. The Flow of Information
For a large industry, such as the water industry, to function and develop effectively, there Is a general 
reliance on the communication of information. Information has to be readily available, in a timely fashion 
to those groups and organisations that can utilise it. Some information requirements are laid out in 
legislation to ensure they carried out by those responsible; others are carried out on a cooperative basis 
between organisations. This Information can include financial or quality data types, performance 
information, management and operational information and discussion or opinion information.
The larger organisations within the industry regularly publish information. For example, Ofwat has a range 
of publications that are issued each year on particular topics and each water company produces annual 
reports on finances as well as water quality. With the advent of the World-Wide-Web, these organisations 
utilise websites to communicate information, some being more successful at this than others. As well as 
this, many of the organisations coordinate formal and Informal liaison meetings, some reinforcing there 
affiliations with Memoranda of Understanding that detail common areas of interest and formalise lines of 
communication.
3.7.1. Information from Companies
Water companies provide information to a range of organisations. As described previously, the 
Regulations detail what Information the DWI requires from the companies following the self regulation 
model. Further detail is prescribed in the DWI’s Information Direction (Appendix 8(3)). There are 
additional obligations associated with information provision to Local Authorities, a public register and 
financial information to Ofwat. Not meeting the information requirements in legislation can result in 
enforcement action from the DWI or Ofwat depending on the infringement.
Some companies have made water quality information more accessible to their customers by introducing 
post-code searches on their websites. A customer can enter their postcode and the website returns 
related water quality data. Websites also include general company information as well as information and 
advice to customers. Some companies provide information leaflets and newsletters in an effort to 
disseminate useful information to their customers on a range of issues from how to pay your bill, to how to 
be more water efficient.
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Most companies conduct liaison meetings with Local and Health Authorities in their area of supply. The 
difference between the companies is the frequency of the meetings and their content. One set of 
neighbouring companies coordinate their liaison meetings to make the most use of their available 
resources and to discuss common issues. Some approaches to liaison meetings prove more successful 
than others.
As well as Local and Health Authorities there are Consultants in Communicable Disease Control (CCDC) 
who also have a line of communication with companies. CCDCs deal with the surveillance, prevention 
and control of communicable diseases. They are designated by the Health Protection Agency who 
provides them with guidance to assist them in carrying out their functions. One of their most important 
roles for the water companies is alerting them to any suspected outbreaks in their community that may be 
related to drinking water.
3.7.2. Communication between the Reguiators
Ofwat has Memoranda of Understanding^^ (MoU) with:
• Drinking Water Inspectorate
• Health and Safety Executive (HSE)
• Co-operation between government departments and the Parliamentary Commissioner for 
Administration on the COP on access to government information
(Ofwat, 2006b)
The DWI has memoranda of understanding with:
• Water Services Regulation Authority (Ofwat)
• The Drinking Water Quality Regulator for Scotland
• The Drinking Water Inspectorate for Northern Ireland
The Environment Agency does not have MoU with either of the other water industry regulators although 
the DWI Is In the process of formulating an MoU to propose to the EA. A proposed MoU was also put to
the FSA, but with a prolonged delay in response. There is no MoU between the DWI and the HPA despite
the common remit protecting public health and the reliance of the DWI on HPA health surveillance.
Memorandum of Understanding: “a formal document embodying the firm commitment of two or more parties to an 
undertaking, and setting out its general principles, but failing short of constituting a detailed contract or agreement” 
(Oxford English Dictionary)
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The regulators, as well as honouring their MoUs with high level formal meetings, also hold Informal 
meetings on an ad hoc basis. Some departments of Regulators work closely on certain features of 
regulation. For example, the Regulations team of the DWI works closely with Ofwat on the area of 
company improvement programmes.
3.7.3. The Media
The industry utilises the media positively through the use of press releases. For example the DWI issues 
a press release each year regarding the publication of its annual report. As part of the MoU between the 
DWI and Ofwat there Is an agreement to discuss each others position and key messages in press 
releases. Companies and Local Authorities also produce press releases and again, when the subject is 
an area of common interest or a related event, there is usually consultation and agreement on content.
As well as the media being a positive tool for communication, it is often the source of negative messages 
to the public. The water industry attracts a high level of negative media interest that is a result of a series 
of water related events In the past. In the past two decades there have been a number of outbreaks of ill- 
health related to drinking water supplies (e.g. Torbay and Cwellyn) and at least one serious contamination 
event (Camelford). As well as water quality issues, there were the subjects of water charges since 
privatisation, the effect of drought on the sufficiency of supplies, leakage rates and ‘fat cat’ Directors that 
all attracted media attention. Some companies find it frustrating that negative stories often undermine 
customer confidence and frequently do not present the industry side of the story.
3.7.4. Consultations
Formal consultation by government is a requirement for the creation of new legislation and review of 
existing legislation in England and Wales. Consultation is also utilised in other areas of the industry; for 
example, the DWI has used consultation with water companies in order to produce suitable guidance on 
matters regarding implementation or interpretation of the Regulations. The process proves useful 
because consultées can review appropriateness before publication; a more efficient process than 
publishing and then having to re-issue if changes are required. Consultation Is not applied to all formal 
instructions to companies because although it does prove useful in certain circumstances, it is also a 
lengthy process requiring resource commitment.
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3.8. Scotland
3.8.1. Introduction
Scotland has been included in this research because the Scottish regulatory process for drinking water 
quality Is closely linked to the development of the model for England and Wales. There are some 
interesting similarities, but also differences, that help to illustrate the appropriateness of regulatory 
paradigms in the UK. In this section, the foundations of the industry are summarised with a view to 
explaining why there are differences in set-up and regulatory regime when compared to England and 
Wales and what effect they have on regulation and drinking water quality.
Interviews were conducted with the Scottish Drinking Water Quality Regulator (DWQR) to establish how 
regulation is achieved and with the Drinking Water Quality Manager of Scottish Water (the single supplier 
in Scotland) to gain a view of regulation from the industry itself. In addition to this, annual reports 
produced by the DWQR were utilised to compile drinking water quality data and investigate drinking water 
quality issues and solutions that were apparent since the DWQR's creation.
3.8.2. The Industry
In the 1960s there were 234 local authorities whose responsibility it was to provide water supplies to the 
Scottish population. In the early 1970s, the efficiency of the 234 local authorities was in question and, in 
reaction, a two-tier structure was adopted for local government with 12 Regional and Islands Councils in 
the upper tier. The seven Water Boards’ functions were transferred to this upper tier, becoming part of 
local government.
The DWD came into force in 1985 and the UK Government tried to implement by administrative means 
only, meaning the terms of the Directive would not be adopted into national legislation. The Commission 
challenged this, and thus Statutory Regulations were created for England and Wales in National Law in 
1990, shortly followed by very similar Regulations for Scotland, the Water Supply (Water Quality) 
Regulations (Scotland) 1990. In reaction to the changes that were taking place in England and Wales 
through privatisation, the creation of public bodies set up in a similar way to the private model, with a 
single purpose and the same regulatory environment took place.
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In 1996, three bodies were established to provide water and sewerage services throughout Scotland; 
North of Scotland Water Authority, West of Scotland Water Authority and East of Scotland Water 
Authority. In 2002 the three Authorities were merged into a single body, Scottish Water. The cost of the 
improvement programmes was now, for the first time, spread evenly across all of Scotland (Hooton,
2003). The regulatory framework includes the Water Industry Commissioner (WIC) who is the 
independent economic regulator of Scottish Water determining water and sewerage charges (equivalent 
to Ofwat for England and Wales) funding is provided through a levy on Scottish Water; water Customer 
Consultation Panels represent the consumers; the Scottish Environment Protection Agency (SEPA) is 
responsible for environmental issues (Scottish Executive, 2004) and the Drinking Water Quality Regulator 
(DWQR) is responsible for enforcing The Water Supply (Water Quality) (Scotland) Regulations.
The Water Supply (Water Quality) (Scotland) Regulations 1990 included standards for 55 parameters and 
descriptive standards for two; these combined, defined wholesome water. The ‘supply zone' was defined 
and set as the basic unit for water quality monitoring. Twelve of the standards were national standards 
being more stringent than the requirements of the EC DWD. A summary of the legislative framework is 
given in table 3.7.
Table 3.7 Summary of Scottish Legislation
Legislation Key Points
The Water (Scotland) Act 1980 Suppliers to provide wholesome water. Water unfit 
is a criminal offence
The Water Supply (Water Quality) (Scotland) 
Regulations 1990
Wholesomeness defined through standards
The Private Water Supplies (Scotland) Regulations 
1992
Wholesomeness defined. Local authorities to 
classify supplies
The Surface Water (Abstraction for Drinking Water) 
(Classification) (Scotland) regulations 1996
Set the standards for the quality of water used for 
drinking water supply
1996 - Part II of the Local Government etc.
(Scotland) Act 1994
(Water Industry (Scotland) Bill)
Water and sewerage services now provided by 
three newly formed Authorities.
The Cryptosporidium (New Water and Sewerage 
Authority) Direction 2000
Implement the recommendations of the Third 
Report of the ‘Group of Experts on Cryptosporidium 
in Water Supplies
The Water Supply (Water Quality) (Scotland) Update to the 1990 Regulations
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Legislation Key Points
Regulations 2001
The Cryptosporidium (Scottish Water) Directions 
2002
Update of 2000 Direction to recognise the merging 
of the three authorities
The Water Industry (Scotland) Act 2002 Appointment of the (DWQR) responsible for 
enforcing the Water Supply (Water Quality) 
(Scotland) Regulations 2001
The Cryptosporidium (Scottish Water) Directions 
2003
Widespread testing to provide background levels 
information
3.8.3. Enforcing the Regulations
The Drinking Water Quality Division (DWQD) of the Scottish Executive is the administrative department 
responsible for the Scottish Regulations. Professional advice is provided to the DWQR and the Scottish 
Executive by the Water Services Division (WSD) who is the sponsor Division for Scottish Water and the 
Policy Division in relation to drinking water supply matters, who also look after Scottish Ministers’ interests 
(Hydes, 2004b). The DWQR is independent of Ministers and is entirely responsible for the enforcement of 
the Scottish Regulations. As well as the powers of entry, to gain information and enforcement, the DWQR 
has emergency powers to require a supplier to carry out works. At the end of each calendar year, the 
DWQR submits a report to Scottish Ministers which includes a review of the previous year’s quality 
results and details of any investigations and enforcement action. The DWQR’s annul budget is £330,000 
for seven staff.
Drinking Water Quality 
Regulator
Authorised Person 
(equivalent to 
Inspector)
Authorised Person 
(equivalent to 
Inspector)
Authorised Person 
(equivalent to 
Inspector)
Data Manager
Support Staff Support Staff
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Figure 3.5 Structure of DWQR
3.8.4. Scottish Water
Scottish water is now the single supplier for all of Scotland. It is the 4*^  largest water services provider in
the UK with 50% of the total construction and engineering projects in Scotland.
Table 3.8 Scottish water Statistics
Scotiand Statistics England and Wales Statistics
• Approximately, 10 000 km of coastline • Approximately 4,200 km of coastline
• 1,643 sewage treatment plants • 6,338 sewage treatment plants (Water UK
• 441 water treatment works 2005)
* 1,127 service reservoirs • 1,200 water treatment works
• 28,293 km of sewers • 4,052 service reservoirs
• 1 Supplier • 306,051 km mains
• 45,534 km of water mains • 26 water companies
• 5 million consumers • 50 million consumers
• 2,497.99 Ml of water supplied per day • 16,000 Ml/d water supplied
• 98% of the Scottish population served • 99% of the population served
(Scottish Executive, 2004), (DWI, 2004)
3.8.5. Water Quality Data
Summary water quality data is available from 1991 onwards from annual reports produced by the
Drinking Water Regulation Team of the Scottish Executive up to 2001 and from 2002 onwards by the
DWQR. The data consists of the number of determinations for each of ten parameters, the number of
failures, the number of supply zones related and the number of zones covered by an undertaking. The ten
parameters are:
Total conforms 
Faecal conforms 
Colour 
Turbidity 
Aluminium 
Iron
Manganese 
Lead
Trihalomethanes 
All others
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Data was only considered up to 2003 as some of the standards were changed from the start of 2004 in 
the Drinking Water Supply (Water Quality) (Scotland) Regulations 2000. Figures were compiled in Excel 
so that analysis could be carried out to inform this study.
Figures from the annual reports demonstrate that there has been a reduction in the number of failures in 
supply zones since 1991. Figure 3.6 shows the reduction from just under 4500 failures out of 226,664 
determinations (1.98%) in 1991 to 1338 failures out of 155,427 determinations in 2003 (0.86%).
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Figure 3.6 Number of determinations failing the standards from 1991 to 2003 in Supply Zones (AM 
database)
The number of determinations taken each year from 1991 to 2003 is illustrated by Figure 3.7.
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Figure 3.7 Number of determinations in suppiy zones from 1991 to 2003 (AM database)
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3.9. Northern Ireland
3.9.1. Introduction
The regulatory framework for the water industry in Northern Ireland has been considered within this 
research because, as with Scotiand, there are some clear similarities such as the Secondary legislation, 
and use of the self regulation model. Again, however, there are some clear differences to the regime 
including the regulatory methods practices by the Drinking Water inspectorate for Northern Ireland 
(DWi(Ni)). in this section, the setup and recent history of the industry is described as well as the effect 
this had on the regulatory regime that has been in place to date. Differences between the regime in 
England and Wales and Northern Ireland will be explored.
3.9.2. The Industry
The DWi(Ni) was created in 1996 within the Environment and Heritage Service (EHS), an Agency within 
the Department of Environment (DoE) for Northern Ireland and an administrative unit as described in its
annual reports. Water Service, an executive agency within the Department for Regional Development
(DRD) for Ni, is responsible for implementing the requirements of the Water Quality Regulations by 
providing drinking water to the public (see figure 3.8). The DWI(NI) is one of five functional units within 
the Environmental Protection Directorate of EHS. EHS is headed by a Chief Executive and a board of 
directors which spans four Directorates: National Heritage, Built Heritage, Environmental Protection and 
Corporate Services (see figure 3.8). The DWI(NI)’s staff are civil servants and are employed by the 
Crown. The Principal inspector is head of the Drinking Water inspectorate functional unit. The role of the 
DWI(NI) is not recognised in Statute.
The DWI(NI) has an independent responsibility for assessing and regulating compliance against 
standards set in the Water Quality Regulations for Northern Ireland. The DWI(NI)’s duties are carried out 
by a programme of technical audit. The technical audit includes gathering information and assessing 
compliance on quality of drinking water from water treatment works, service reservoirs and supply zones 
and carrying out inspections examining sampling, analysis, reporting, policies and procedures. Prior to 
the creation of the DWI(NI) in 1996, there was no independent quality regulator. One thing that sets the 
DWI(NI) apart from the quality regulators in England and Wales and Scotland is that it has the
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responsibility for regulating private supplies. As well as these responsibilities, the DWI(NI) also provides 
technical advice to Ministers and officials in DoE on drinking water issues, policies and standards.
The DWI(NI) is accountable to the Director of Environmental Protection within EHS and its budget falls 
within the EHS total allocations. The Chief Executive for EHS Is the Accounting Officer responsible for 
resource allocation; these responsibilities are delegated through the Director of Environmental Protection, 
to the Principal Inspector where they relate to the DWI(NI)’s expenditure. The budget covers salaries, and 
consultancies and contracts commissioned and managed by the DWI(NI). Costs met by the EHS central 
budgets Include; staff recruitment and HR support, accommodation, staff training, external 
communications Including the annual report, legal advice and IT services (EHS, 2006).
The DWI(NI) administers a scheme for the statutory approval of chemicals used In water treatment and 
materials that come Into contact with drinking water. The purpose of the scheme is to ensure that the use 
of products or processes does not cause any risk to health of consumers or an adverse effect on water 
quality. The DWI for England and Wales provides and Chairman and Secretariat for this scheme and 
publishes a list of approved chemicals and materials annually.
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Figure 3.8 Water Industry Structure (as adapted from www.nics.gov.uk)
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Figure 3.9 DWI(NI) Organisational structure
The Water Quality Regulations (Northern Ireland) 1994 S.R. No 221 (1994 NI Regulations) set the 
standards (55 parameters and two descriptive) for public supplies of drinking water, defined a water 
supply zone for the purposes of monitoring, specified the monitoring requirements at taps within zones, 
service reservoirs and water treatment works and required Water Service to monitor the quality of its 
drinking water supplies. It also required Water Service to produce an annual report, provide each district 
council with an annual report summarising drinking water quality in its area and to keep public registers of 
drinking water quality at its Water Service Divisional Headquarters offices. District Councils may carry out 
their own monitoring programmes and might also play a part in resolving consumer complaints related to 
drinking water quality. The DWI(NI)’s regulatory functions were contained within these regulations.
The Water Supply (Water Quality) Regulations (Northern Ireland) 2002 (2002 NI Regulations) 
implementing the new Drinking Water Directive came into force on the 25^  ^December 2003. The 2002 NI 
Regulation are very similar to the Water Supply (Water Quality) Regulations 2000 for England and Wales.
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The most significant differences are that there are no provisions for Cryptosporidium other than the risk 
assessment of sites that must be carried out by Water Service annually.
Table 3.9 Summary of Northern Ireland Legislation
Legislation Key Points
Water and Sewage Services (Northern Ireiand) 
Order 1973 as amended by The Water and 
Sewerage Services (Amendment) (Nl) Order 1993 
No. 3165 (N.1.16)
Provided the primary legislative powers to 
implement the 1980 DWD.
The Water Quaiity Regulations (Northern Ireiand) 
1994 S.R. No 221
Implemented the standards for drinking water 
quality as prescribed in the 1980 DWD
The Private Water Supplies Regulations (Northern 
Ireland) 1994
Applies to suppiies serving more than one 
househoid for domestic purposes or domestic food 
production.
DWI(NI) established
The Surface Waters (Abstraction for Drinking 
Water) (Ciassification) Reguiations (Northern 
Ireiand) 1996
Standards are set for the quality of surface water to 
be used as a source for public water supply, (now 
incorporated into the water quality regulations)
The Water Suppiy (Water Quality) Reguiations 
(Northern Ireland) 2002 (28^ '’ November)
Came fully into force on the 25 "^ December 
implementing the 1998 DWD including some tighter 
standards. Whoiesomeness is defined by 51 
parameters, 10 of which are national standards and 
12 are indicator parameters.
Guidance for the monitoring of Cryptosporidium in 
treated water supplies in Northern Ireland. May 
2002, revised in February 2003
Natural Mineral Water, Spring Water and Bottled 
Water (Amendment) Regulations (Northern Ireiand) 
2004.
Enforced by district councils
Interim Guidance on the Water Supply (Water 
Quality) Regulations (Northern Ireland) 2002. April 
2005
3.9.3. Enforcing the Regulations
The framework by which the water industry in Northern Ireland operates is that of ‘self regulation’ as the 
rest of the UK. DWI(NI) does not test samples of drinking water as this is carried out by Water Service.
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The DWI(NI) provides guidance to Water Service on how to carry out reguiatory monitoring and the 
reporting of results. Independent checks are made to assess if Water Service's testing is carried out to a 
high standard of analytical control. Guidance is provided on how to meet the requirements for the process 
of approving products and processes for which the DWI England and Wales provides the technicai 
process through an expert committee. Technical audits are carried out to ensure that assets, procedures 
and records are robust and appropriate. Advance notice is given to Water Service of each visit. The 
outcome of inspections inciudes conciusions, recommendations and suggestions to Water Services 
(EHS, 2006).
Water Service can appiy for an authorisation (authorised departure) on a temporary basis to supply water 
that does not meet one of the drinking water standards. Information provided with the application is 
assessed by the DWI(NI) and when appropriate, will issue an authorisation or take ‘formal notice’ action 
requiring Water Service to undertake improvements so that standards are met in a timeiy, cost effective 
way. The Authorisation wouid only be granted for the time necessary for improvements to be carried out 
and wouid not be granted if the extent of the authorisation wouid cause risk to human health. DWI(NI) 
liaises with locai heaith officials when considering any departures of standards.
Formai meetings between DWI(NI) and Water Service take piace on a monthiy and quarterly basis, 
together with reguiar meetings on specific topics, providing a framework to monitor progress with issues. 
The DWI(NI) utilises the practitioners network of Water UK (representative of companies in England and 
Wales) as a source of information. Guidance letters are sent by the DWI(NI) to a Board level contact of 
Water Service based on Information Letters issued by the DWI England and Wales. Guidance documents 
specific to Northern Ireland and for example for the 2002 Nl Regulations are formuiated by the DWI(NI) 
(EHS, 2006).
3.9.4. Water Service
Water Service is an executive agency within the Department for Regional Development (DRD) and is the 
single drinking water suppiier for Northern Ireland. Water Service had an Asset Management Plan (AMP) 
carried out in Aprii 1992 to provide an assessment of the investment needs over the next 20 years. A 
backlog of £460 million for water and sewerage investment was shown and a need for the investment of
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£3 billion over the next 20 years. The second AMP is expected to show simiiar investment needs (EHS,
2004).
Statistics
Northern Ireland Statistics England and Wales Statistics
• Approximately 539 km of coastline • Approximately 4,200 km of coastline
• 1,124 sewage treatment plants • 6,338 sewage treatment plants (Water UK
• 65 water treatment works 2005)
• 354 service reservoirs • 1,200 water treatment works
• 26,500 km mains • 4,052 service reservoirs
• 1 water suppiier • 306,051 km mains
• 1,717,000 consumers • 26 water companies
• 625 Mi/d water supplied • 50 million consumers
• 99% of the population served • 16,000 Ml/d water supplied
• 99% of the popuiation served
Other Statistics
Water Service Assets
• 69 Water Supply Zones 
Water Supplied
• 49% from surface sources (impounding reservoirs)
• 46% from surface sources (rivers and ioughs)
• 5% from ground sources (borehoies)
• 37% treated water lost through leakage 
Population Served
• 786,000 properties connected to the public suppiy
• 26 district councils
• 5 Health Authorities
Compared to Engiand and Wales and Scotland, Northern Ireland has a higher percentage of consumers 
living in rural areas; the average length of water-main per head of population connected to the pubiic 
supply in Northern Ireiand is approximateiy 15.4 metres compared to 6.2 metres in Engiand and Wales 
and 9.0 metres in Scotiand (EHS, 2006).
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Water Service, comparativeiy is approximately the same size as Wessex Water or Northumbrian Water in 
England (Interview L).
3.9.5. Water Quality Data
In 2004 there were four laboratories within Water Service’s regional structure. Rationalisation reduced
this to two in 2006 and will remain at this number to ensure there is a contingency for the possibility of 
one laboratory being taken out of action. There are no logistical problems experienced in sampling as the 
area of Northern Ireland in relatively small with it only taking 1.5 hours to drive from one end to the other. 
Topographically the area is uniform and there are no highlands or islands like Scotland. Some analyses 
are contracted to companies in England and Wales, namely pesticides and exotic metals to Yorkshire 
Water and Severn Trent (interview K). Figure 3.10 shows the number of regulatory failures in water 
supply zones from the time of the establishment of the DWI(Ni).
E 600
Figure 3.10 Number of failed determinations within Supply Zones in Northern Ireland (1996-2003)
The majority of failures are attributed to THMs with iron being the next highest contributor to failed 
determinations, then aluminium and lead.
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Figure 3.11 shows the number of regulatory determinations for supply zones, the number being relatively 
steady between 1996 and 2003.
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Figure 3.11 Number of samples taken within supply zones in Northern Ireland 1996-2003
Figure 3.12 shows the percentage of failed determinations in suppiy zones. There is a falling trend in the 
failures against regulatory standards. THMs have consistently the poorest compliance. Capital works are 
being completed to reduce the organic material in the water before it is disinfected to limit the production 
of THMs. To deal with lead failures a combination of action is being taken including ongoing lead pipe 
replacement as part of mains rehabilitation and the introduction of phosphate dosing. Aluminium failures 
are from two sources, naturally occurring aluminium in source waters and aluminium compounds from 
water treatment processes. Treatment processes are being improved to tackle the problem as well as 
installation of further treatment in some cases, iron failures are being tackled by water mains 
rehabilitation as the main source is old cast iron mains. Programmes in place account for the slow but 
steady reduction of non-compliance in zones.
76
Figure 3.12 Percentage of failed determinations in Supply Zones in Northern Ireiand 1996-2003
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4. England and Wales Industry Views -  Perceptions
4.1. Introduction
One stakeholder group within the water industry which is a valuable source of useful information on how 
the reguiatory regime has progressed since privatisation, is water company personnel. Water quality 
departments within water companies, especially for England and Wales, are predominantly staffed by 
professionally qualified personnel that have worked in the water Industry for a number of years. Through 
DWI contacts and historic knowledge of individuals having a number of years experience in the industry, 
a selection were chosen for interview. The DWI Science and Strategy manager who joined the DWI in 
1991 had intricate knowledge of company personnel including their backgrounds and their experience 
within the water industry which informed interviewee selection, but mostly interviewees were day-to-day 
contacts between the DWI and the particular company (the day-to-day contact is the person to which all 
DWI communications are primarily sent to). In total, eight day-to-day contacts, two Board level contacts 
and one Managing Director were interviewed. The process of gaining information from a human source is 
called ‘knowledge elicitation' (Cooke, 1994). Direct elicitation methods include interviews, questionnaires 
and simple observations.
The method chosen for knowledge elicitation in this case was ‘interview’ because it was established that 
better quality information could be gathered than by other methods such as questionnaires. Semi­
structured interview allows the interviewer to enhance the quaiity of the data obtained (AWWA, 2001). It is 
important to note that there can be problems with this method of knowledge elicitation including difficulty 
in interpreting the information and the potential influence of the elicitor’s presence (Cooke, 1994).
The results of the interviews provided two sets of information. The first set includes views and opinions on 
the selection of themes covered in the interview and the second, factual historic information. An analysis 
of the views was conducted for this study, based on the coding structure for ‘personal views’ as 
formuiated by Ann Owen in her PhD thesis exploring the factors affecting consumer complaints (Owen, 
2000). Exploring the reasons behind the views and opinions of water industry professionals, facilitated by 
the results of the coding exercise, contributed to an understanding of the foundations of judgements and 
concerns expressed by the industry as a whole, on a wide set of issues. Particularly useful to this study 
was the insight provided into why the industry responds in certain ways to various issues and challenges.
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This revealed some reasoning for the action, inaction, cooperation and resistance to situations and 
requirements (such as water safety plans).
Historically, points-of-view from the industry have been communicated pre and post privatisation through 
a number of routes including industry groups, formal consultation and the media. Certainly the DWI itself 
facilitates workshops on specific themes when there is perceived to be an industry wide interest or 
regulatory impact from the issue. Targeted gathering of views from water quaiity personnel has not 
previously been carried out as comprehensively as for this study. The resulting information was used to 
illustrate and enhance sections of this study including mainly Section 5 (Securing Drinking Water Quality 
Improvements) and Section 6 (Industry Challenges). Information or views used in those sections are 
noted as from ‘(interview)’.
4.2. Company Personnel
The criteria for the selection of interviewees included:
• Experience in company water quaiity departments;
• Professionally qualified;
• Involvement in the water industry, in some form, since privatisation;
It was important to select someone who was most likely to have some knowledge of most of the themes 
chosen for the interviews to provide a consistent background informing all of the interviewees responses 
and thus a allowing simple approach to analysis of the interviews and reducing the likelihood of requiring 
a second interview with another member of staff from any particular water company. The personnel 
chosen were often the main interface between the DWI and their company (day-to-day contacts) and 
therefore familiar with DWI functions or other main contacts equally familiar with the interaction between 
water companies and regulators as well as the challenges faced by the industry in the past and present.
4.3. Interviews
Once the personnel were selected, a process was initiated to attempt to secure an interview. First contact 
was usually made by email explaining why the research was being carried out and the themes that would 
be discussed if an interview was granted. In a very small number of cases the process took a protracted 
period of time, however this was usually due to scheduling issues. Only one water company was not 
willing to take part in the research with ail others surprisingly quite keen to express their thoughts and
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views on the interview themes. At the early stages of securing interview this common positive response 
was very encouraging.
Interviews were undertaken either at water company offices or at the DWI office in London, all being 
carried out in private and one-to-one. The interviews were recorded in digital audio format and transposed 
to transcripts for facilitating the analysis of responses. It was explained to the interviewees that there 
wouid be no direct quotation of the views they expressed and any information used wouid be 
anonomised. The interviews took between one and two hours, generating an average of about 11 pages 
of script.
4.3.1. Themes for Interview
A selection of themes was compiled forming the basic ‘route-map’ of the interview. Depending on factors 
such as the past water industry experience of the interviewee and the particular company they worked 
for, it was found by the interviewer that a varying degree of facts and information were divulged on certain 
topics. The result was that some themes were discussed in far more detail by some interviewees than 
others. Interviewees were open and honest about areas that did not fall into their responsibility and if they 
did not have particularly extensive knowledge on a theme: this allowed the interviewer to move on to 
other themes rather than waste time. The different division of responsibilities and roles within companies 
would be the primary reason for differing knowledge or experience of personnel in what appear to be 
simiiar roles on the surface. As an example, one of the interviewees was from a smaller company and 
therefore had multiple responsibilities in addition to a water quaiity manager role. The themes covered in 
the interviews included:
Personal background within the water industry;
Preparation for privatisation and monitoring levels;
Main changes to water company business at the time of privatisation;
The main drinking water quality issues at the time of privatisation;
Moving towards maintaining levels of compliance already achieved;
Technicai audit undertaken by the DWI;
Risk based approaches to water suppiy and regulation;
Changing views of the consumer;
Communication of water quality information (various stakeholders);
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• Cryptosporidium Regulations;
• Drinking Water Safety Plans;
• Europe, the DWD and UK legislation;
• Relationship with other water industry stakeholders;
• The Periodic Review process; and
• DWI performance including communication.
4.3.2. interview process
In order to gain interview with busy company personnel It was usual for interviews to take place at water 
company offices at their discretion. Interviews were generally retrospective calling on the past experience 
of the interviewee. There are two major categories of interview; unstructured and structured (Cooke, 
1994).
4.3.2.1. Unstructured Interviews
This interview style is mainly used for broad knowledge elicitation. Neither the content nor the sequence 
of the interview is pre-determined. This method is typically inefficient as it produces a large volume of 
unwieldy data (Cooke, 1994).
4.3 2.2. Structured Interviews
Structured interviews follow a pre-determined format ranging from highly structured to semi-structured (or 
prompted) where there is a predetermined content but the sequencing may vary. Questions can either be 
open such as ‘how’, ‘why’ etc. or closed such as ‘who’ and ‘where’.
The interviews carried out for the investigation were of a semi-structured format with most interview 
questions open in style whether they were for information gathering or for the establishment of 
perceptions. An example of an open information question was. What were the main programmes of work 
that were identified for the first Asset Management Plan?’ The information sought through this question 
included what the programmes were, how they were identified as ‘necessary’ and the solutions employed 
to achieve the programme. When not enough detail was given in response to an open question, the 
interviewer used prompts such as. Was phosphate dosing and lead pipe replacement employed to tackle 
lead levels in drinking water?’
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Due to the nature of open questions and the flow of information through informai, conversational 
interview, there was no rigid structure to the interview and often the level of information divulged by the 
interviewees varied from the minimum required to a high level of detail depending on their specific job 
role, personal interests and views, and level of knowledge. It was quite clear when a subject of particular 
interest to the interviewee was being discussed as they provided more factual information (coded as 
‘facts’) and sometimes more general views.
Because of the nature of the output material gained from the interviews, transcripts were produced by 
hand from digital audio records of the interview to facilitate detailed studies of the interviewees’ 
responses. The thirteen transcripts provided a useful source of information for numerous sections within 
this thesis as well as providing the interviewer with valuable historic and factual information about the 
water industry that was not found in reports or publications used for the literature review of this study.
4.3.3. Perception Coding
The analysis of information from verbal knowledge elicitation is time consuming, hence there has been a 
significant amount of research into analytical techniques. Problems can arise due to the large amount of 
data generated, its qualitative nature, lack of order and the subjective nature of its interpretation (Cooke, 
1994).
Rather than formulate a new method of analysis for this study, an existing method that had proved 
successful in dealing with simiiar information in a past PhD research exercise was adapted. As stated in 
the work of Owen (2000), the purpose of the coding structure was to characterise concepts expressed by 
people. The coding was developed by Bostrom, et al. (1994) and comprised five main categories: 1) 
Misconceptions; 2) Peripheral Beliefs; 3) Indiscriminate; 4) Background Beliefs; 5) Valuations; to which 
‘Valid Beliefs’ was added as a sixth category for this investigation. Owen established the coding as 
sufficient for water investigation by benchmarking the system against DWI inspectors’ responses to 
interviews (experts).
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Table 4.1 Coding structure as adapted from Owen (2000).
Perception Code Definition
Misconception Mistaken belief (factually incorrect)
Peripheral Beliefs Correct information, but not particularly relevant to particular issues
Indiscriminate beliefs Correct information but imprecise
Background beliefs ‘Water comes from rain so why treat it?’
Valuations Judgement being made without stating how or why this could happen
Valid Beliefs Correct Information
The coding was primarily used to ‘sort’ the information gained from the interviews into like categories 
which allows the vast amount of information to become useful sets of related opinions and views.
A trial was carried out on two interview transcripts in order to assess whether the coding was wholly 
appropriate. The result of this trial was that there was one category that was not allocated in either of the 
two analyses and this was ‘indiscriminate belief. Upon review of the categories it was concluded that the 
reason for this particular category not featuring in the trial assessments was that the experts being 
interviewed were never arguably ‘imprecise’. Related comments or views were more likely to fall into the 
‘peripheral belief or ‘valuation’ categories. There was also scope for another category for a common type 
belief that had been influenced by the expert’s background or experiences with the belief often having a 
direct relation to an identifiable event. A new category was added to the existing set called ‘biased 
opinion’, defined as an opinion that is coloured (either positively or negatively) by another factor.
It was also found from the trial coding that because many of the questions were to determine historic facts 
about the industry and the particular company that the expert worked for, there needed to be a further 
category: ‘Fact’ was added to the set of categories to make a complete analysis tool for the interviews. 
Table 4.2 illustrates the final coding structure used for analysis.
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Definition
Fact Something that is known to have happened or exists
Background Belief ‘Water comes from rain so why treat it?’ A view with an assumption, knowledge or 
opinion as the foundation
Misconception Mistaken Belief
Peripheral Belief Correct, not particularly relevant
Valuation Judgement without being able to say why
Valid belief Based on truth or reason
Biased Opinion Coloured by company situation, job role or experience
4.3.3.1. Perception Coding Validation
A selection of interviews were re-analysed by a third party (a member of the DWI staff) to ensure that the
allocation of categories was consistent and accurate.
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4.3.4. Water companies Included in the interview group
Company Status
Thames Water Water and Sewerage
Wessex Water Water and Sewerage
Three Valleys Water Water Only
South West Water Water and Sewerage
South Staffordshire Water Water Only
Yorkshire Water Water and Sewerage
United Utilities Water and Sewerage
Southern Water Water and Sewerage
Bristol Water Water Only
Essex and Suffolk Water Only
Anglian Water Water and Sewerage
Folkestone and Dover Water Only
Portsmouth Water Water Only
Out of 26 companies, 13 were included in the study and had personnel interviewed. Staff were employed 
in water quaiity departments or had a good knowledge of water quality and of drinking water regulation 
and were aware of the DWI and its methods of regulation. The companies varied in size (from supplying 
156,000 consumers, up to 6,925,000 consumers) and geographic location (from each DWI reporting 
region of Thames, Eastern, Midlands, Northern, Southern and Western apart from Wales).
4.4. Results
Once the interviews had been assessed using the perception coding, the numbers of comments falling 
into all the categories apart from ‘Fact’ were collated for this section. The comments categorised under 
‘Fact’ were used as a major source of information for other sections.
4.4.1. Water Only and Water and Waste Water Companies
Figure 4.1 shows the spread of comments from water only companies.
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42%
■ Background 
belief
□ Misconception
□ Peripheral 
Belief
■  Valid Belief
■ Valuation
□ Biased Opinion
Figure 4.1 Comments from Water Only Companies
Figure 4.2 shows the spread of comments from water and waste water companies.
43%
■ Background 
belief 
□ Misconception
□ Peripheral 
Belief
■ Valid Belief
■ Valuation
□ Biased Opinion
Figure 4.2 Comments from water and waste water companies
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Figures 4.1 and 4.2 illustrate the even spread of comments In the six categories. There Is no single 
category that shows significant difference between companies supply water only or companies supplying 
water and waste services.
4.4.2. Results by Category
4.4.2.I. Background Beliefs
A background belief was judged to be any comment that was based on an assumption, knowledge or
opinion. Therefore, many comments could be made with the same background belief. The results express 
the number of comments with a background belief and does not subcategorlse the beliefs themselves. 
However, some of those core beliefs are explored In this sub-section as they are telling of the culture that 
exists In the water Industry.
One background belief more common In water only companies was the value based on raw water 
monitoring. This may be due to the way water only companies were managed and operated before 
privatisation. Certainly, water only companies expressed that raw water monitoring was something that 
historically had taken place, rather than the water and waste water companies that started to place more 
Importance on raw water monitoring later Into the AMP periods. Water only companies operate within 
water and waste water company areas and raw water monitoring carried out by the water only company 
would have been an effective way of observing the Influence of waste water discharges they had no 
control over.
There were some common background beliefs expressed by more than one company related to WSPs. 
Two were positive background beliefs that WSPs would help the Industry secure Investment through the 
AMP process and that achieving good drinking water quality does not always depend on treatment but 
can also depend on the management of the supply chain. The multiple negative background beliefs were 
based around the view that the catchment was not within the direct control of companies and therefore 
nothing realistically could be done for the catchment section of the WSP. Another common background 
belief was that the EA Is difficult to work with In general and were not helpful to companies trying to 
Implement WSPs. It was also a background belief that the DWI and the EA did not have effective lines of 
communication.
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In addition, with regard to the EA, it was thought that the EA was not an effective regulator In comparison 
to the DWI, the DWI having better regulatory functions.
A common background belief revealed by many Interviewees, was related to buildings (public buildings 
and homes) and was that water companies should not have any responsibility for the product of drinking 
water after It has left their distribution pipes. Health risks from building water systems were acknowledged 
but noted that they were not at the same levels as the risks related to gas or electricity. Providing advice 
was acceptable to companies but sampling, especially In public buildings, was thought only to show the 
state of the Internal plumbing. If quality Issues were revealed. It was a common belief that there would be 
great difficulty In Instigating action even with Water Fittings Regulations allowing Inspection and 
communication to the owner of the building of the findings. The quality of drinking water could not be 
guaranteed to the customer’s tap because the condition of pipe-work, plumbing and the tap Itself could 
not be guaranteed.
There were background beliefs relating to Cryptosporidium. Generally, It was accepted by most 
Interviewees that the situation was complex and the DWI had found Itself In a situation at the time, where 
some action had to be taken. Although the related regulatory provisions were commonly thought as 
difficult to Interpret and Implementation not handled very well by the DWI In the companies’ opinions, 
continuous monitoring did prove helpful In demonstrating the presence or absence of Cryptosporidium 
oocysts In water leaving treatment works.
The lack of consultation on Information letters was a concern as the practice had proved very useful In the 
past for water companies. The result of this was that Information letters were noted by several companies 
to have appeared to have been Issued without due regard to companies and the burden In making 
Interpretations, suggesting corrections and practically meeting requirements.
Another area frequently commented on In Interviews was concerning local authorities, EHOs and CCDCs. 
It was generally thought that drinking water quality was not a concern as there are very few health related 
Issues compared to before and during the early years of privatisation. As well as drinking water quality 
being a low priority, their knowledge on the subject was thought to be deficient.
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The final common background belief was related to the pesticide standard for which the general view was 
that It was meaningless due to not being health related.
4.4.2.2. Valid Beliefs
Valid beliefs within the perception coding were true observations of facets of the themes covered In 
Interviews. Again there were a number of valid beliefs that were supported by more than one company 
and these are described In the following paragraphs.
Comments were made regarding Information Letters. They were thought being a good communication 
tool for Instructions and matters concerning regulation. It was also noted that the DWI’s view was that 
Water UK were not adequately representing the views of the water companies and this belief was 
essentially formed by companies’ assessment of the challenges the DWI made about consultations 
through Water UK.
Regarding WSPs, many comments related to the knowledge that the actions of the customer can have a 
significant effect on water quality In homes and buildings. With the lack of direct control on customers’ 
management of their home water systems unlike for gas and electricity systems for which work must be 
certified, limited risk reduction could be achieved by water companies. Generally, the benefits of the WSP 
were accepted by companies although many stated that they wanted to know ‘what one would look like’. 
At that stage of WSP Implementation, England and Wales were leading the way In Europe for producing 
catchment to tap WSPs and not merely HACCP based risk assessments for treatment works. There were 
therefore, no complete examples of the method available, that dealt with supply systems and water 
businesses similar to those found In England and Wales. It was noted that WSPs and the work that would 
be necessary to fulfil the requirements of the WFD would complement each other and also that 
companies’ DOMS could Inform the WSP being the delivery tool for the distribution sections of WSPs.
A very common area for comment was regarding customer perceptions. Many companies had found that 
customer expectations had changed dramatically, even as recently as since privatisation. Certainly 
customers were more Interested In knowing what the revenue from their bills Is spent on, and In 
response, many companies communicate this Information through various media Including reports and
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newsletters. There is no doubt that presently, It Is much less acceptable to a customer to lose their water 
supply for any period of time. The subject of Information on drinking water quality to the public was 
loosely covered because most companies Implied that this type of Information was too complicated and 
that generally, customers did not have an Interest In the detail; however, many did elude to websites 
being a good vehicle for disseminating Information. Discussion also highlighted the need to measure 
acceptability In order to satisfy the expectations of customers and provide what they believe to be a good 
service. In the latter part 2006 and early 2007, many websites have been found by the author to have 
been greatly Improved with relevant drinking water quality Information and advice for customers. The 
overall common belief was therefore that consumers do not want a lot of detail, but they do now require 
much more Information with higher expectations of service from their water company.
For Cryptosporidium the main valid belief expressed by many of the Interviewees was that the regulations 
had a huge Impact on the Industry but there were benefits In that better arrangements with local 
authorities and CCDCs were established through the process of Implementation. Although local 
authorities had different priorities according to companies. It was widely expressed that there were good 
working relationships between companies and local authorities.
When discussing the DWI, It was accepted that staff and resource problems present In the past, had 
since been Improved and other Improvements Included a better focus on public health and In some cases 
a good understanding of operational complexities for certain companies. Although In past reviews of the 
DWI, one of the concerns from companies was about consistency from Inspectors, It was remarked by 
Interviewees that a certain degree of variation In approach should be expected due to the differences In 
expertise of Individuals.
Regarding water treatment, expectations had also changed, but of companies themselves, with more 
understanding of the processes and the reasons behind water quality problems. What was acceptable 
before privatisation, such as turbidity levels of 4 NTU In raw water previously being a trigger for treatment 
works shutdown were now very different with some treatment works shutting down on levels of 0.3-0.4 
NTU. There was also acknowledgement that the Inadequacies of treatment works can have a detrimental 
affect on distribution systems with the deposition of material, perhaps exacerbating problems when there
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is aggressive water in supply. Various combinations of Issues and events were noted as being the causes 
of unacceptable discolouration.
For the subject of lead, comments from many Interviewees were associated with the experience that 
phosphate treatment was certainly contributing to an Improved compliance with the current and future 
standard, but the situation that presented was rather more complex than was originally thought and 
reaching a sustainable longer term solution was going to be a challenge.
4.4.2.S. Valuations
A valuation made In the Interview was a judgement on a subject that was made without explaining why 
this was the case or why the Interviewee had a particular view. As Illustrated by figures 9.1 and 9.2, these 
types of statements were few In number Indicating that mostly, companies had reasons either because of 
Internal company views, or their personal views for any comments made.
Some of the valuations made by Individual Interviewees Included:
That the company did not like sampling public buildings;
After significant Investment In pesticide treatment, levels In raw water Improved;
Dealing with lead compliance will be a huge cost to the public;
That OPI TIM was not a effective Index; and
That knowing the number of complaints per thousand kilometres of mains would not tell you 
where problems were.
Other companies, when discussing the same subjects produced the same views, but went some way to 
explaining why. The common element with valuations were that they were usually made In conjecture.
4.4.2.4. Misconceptions
For a comment to be categorised as a misconception. It had to be misconceived perhaps Indicating a lack 
of understanding regarding a subject or theme, or a description of a misguided action that had been taken
by the company. Generally, there were few misconceptions as a proportion of the total number of
comments as shown In Figures 4.1 and 4.2.
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The most common misconceptions were related to WSPs. Smaller companies thought that the WSP 
would be much more difficult to produce, however, the author concluded by study of WSP principles, that 
work to produce a WSP should be proportionate to the size of the company. A smaller company would 
have fewer supply chains than a larger company therefore nominally fewer risk-assessment and gap- 
analysls exercises to carry out. Additionally, there were views that there was not enough Information 
about WSPs available to companies with no guidance Indicating the expectations of the DWI. The author 
concludes that this was not actually the case as there was sufficient literature (not least the WHO third 
edition guidelines with a WSP dedicated chapter) available from 2004 onwards. There was also the view 
that Implementing WSPs would give customers the wrong Impression that drinking water was not 
currently safe. The Information In section 6.3 (WSP case study) should explain why these were common 
misconceptions from the Industry.
Other misconceptions expressed by Individual Interviewees Included:
• Further drives for quality considering current 99.98% compliance with standards Is unnecessary;
• Public Buildings should not be sampled as there Is no evidence for concern;
• Indices can be confusing If one company has high and low performance. The catchment Index 
should not be produced by the DWI.
• Customer contact Information will not prove useful.
4.4.2.S. Peripheral Beliefs
The category of peripheral belief was assigned to comments that were correct, but did not really hold 
much relevance the subject being discussed. The main comments within this category expressed by 
Individual Interviewees Include:
• The documentation side of the WSP Is excessive;
• If there Is Increased Involvement with CCWater there should not be an underlying message of
something wrong with water quality;
• WSPs might help to cut maintenance costs;
• Mechanisms exist for communication with local authorities;
• Only a small percentage of the population cares, or can afford to care about drinking water 
quality.
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Many common peripheral beliefs conveyed by more that one Interviewee concerned WSPs and 
comments generally pointed to a limited understanding of the WSP approach and the overall benefits that 
would be gained with effective Implementation.
Some comments did not address the reasons for certain activities such as local authority liaison 
meetings. Local authority liaison meetings coordinated by companies vary In quality and It was the 
experience of the author that some are carried out In order to ‘tick a box' whilst others are comprehensive 
with clear alms such as Increasing the understanding of local authority personnel with regards to relevant 
company functions. In conclusion, some companies do not recognise the benefits of certain activities that 
others do.
4A2.6. Biased Opinion
The final category was assigned to comments that were Influenced by the company situation, personal
experience or particular specialist knowledge. Comments mostly Included negative statements expressed 
by Individuals and not supported by other companies.
Indices are used to penalise companies;
Indices are unfair as the background business environment Is always changing;
Poor performance on an Index Implies something Is being done wrong;
Some companies manipulate the monitoring system by over-sampling;
Certain geographic areas have a unique history that has been detrimental to water quality 
Improvements and Is not taken Into account;
It Is difficult for small companies to Improve on Indices;
The Industry Is judged by the poorest performing company;
Privatisation resulted In a lack of trust between companies;
The DWI needs to trust the Industry;
The DWI communicated mixed messages regarding WSPs;
WSPs will produce a lot of administrative burden;
WSPs could not be applied to public buildings;
WSPs should not Include acceptability to the customer;
Drinking water quality regulation should be reducing now that water quality Is so high. It Is moving 
further from what regulation should be;
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Some companies are repeatedly represented by the same people;
100% compliance cannot be achieved -  should there be more Investment?;
Achieving further quality Improvements would not be cost effective;
Customers do not understand where the real health risks come from;
DWI should not be producing Information from data without prior checks by companies; 
Customer contacts should not be used as measures of performance;
Positive company achievements are not acknowledged;
Local authorities do not understand the Information that Is provided to them; 
Laboratories lack knowledge and understanding of water quality results;
The DWI are asking Increasingly for more proof In Investigations.
Privatisation did cause water companies to have a more adversarial relationship with each other but this 
Is changing slowly. Companies are cooperating more with each other, with some examples Including 
combined local authority liaison meetings, the sharing of WSP Information and cooperation on project 
steering groups experienced by the author during researching this study.
A very common biased view Is that compliance Is high enough. The basis of this view Is that regulation 
through monitoring caused an Intense focus on compliance with the apparent celling of 100%. The culture 
of the Industry Is not to explore the fact that 100% Is the minimum performance and outperforming the 
standards can be positive (such as In the Netherlands where outperforming standards Is positively 
encouraged and reported).
The DWD Is concerned with the quality of drinking water as consumed. The DWI therefore has to 
demonstrate to the Commission on behalf of the government, that drinking water Is safe and wholesome 
where It Is available to be consumed. Many companies have a negative view of monitoring In properties 
which Is biased by their lack of legislative responsibility within buildings. The DWI acknowledge this but 
maintain that the requirements of the DWD must be met to avoid legal action from the Commission. 
Highlighting the potential for water quality to deteriorate due to the condition of building water systems Is 
therefore not done to penalise the company, but to bring attention to an area of drinking water quality not 
fully In the water Industry’s control, thus requiring the engagement of building related stakeholders.
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4.5. Summary
The proportion of views in each category for water only and water and waste water companies Is so 
similar that It Is concluded that drinking water quality departments within water and waste water 
companies are not affected by the existence of a waste water side of the business and therefore act and 
operate discretely. This demonstrates that where there should be a link between waste water (which has 
a direct affect on surface water sources where there Is a discharge) and drinking water, the connection 
may not exist. For the formulation of WSPs this will cause problems If It Is not recognised that discharges 
upstream of sources (abstraction points) are not considered a hazard and that tighter control may mitigate 
some source water risks before any treatment stages. It Is expected that this delineation between drinking 
water and waste water Is partly due to the financing arrangements which are treated discretely for each 
element of business by Ofwat.
Many of the comments and views uncovered by the Interview process provide some reasons behind the 
action or Inaction of the Industry. Valid beliefs and background beliefs tended to be positive with reasons 
given for why the Item was considered a fact. Important or necessary. There were relatively few 
misconceptions those mostly pointing to a lack of understanding surrounding the subjects. Biased 
opinions are coloured by the company’s experience and are therefore the most Important when trying to 
understand the negative reaction to change and new requirements.
4.6. Additional Interviews
As well as water company personnel, a number of additional one-to-one Interviews were carried out to 
elicit Information on other subjects areas for this study. A number of drinking water regulators were 
Interviewed to establish their regulatory framework and how they execute their regulatory duties. In the 
UK this Included the regulator for Scotland (the Drinking Water Quality Regulator (DWQR)) and the 
regulator for Northern Ireland (the Environment and Heritage Service (EHS)). The two people Interviewed 
In these cases were the heads of their division and so could be thought of as the equivalents to the Chief 
Inspector for England and Wales, although with different regulatory powers.
To gain an understanding of regulation In wider Europe, the head of the German Water Quality and Food 
Hygiene Division and the coordinator of Drinking Water Policy and Regulations for the Netherlands were
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interviewed at length, to establish differences and the scope of commonality In the regulation of drinking 
water when compared to the framework and methods of regulation employed In England and Wales.
Most Industries are subject to regulation In some form. To appreciate an area of regulation distinctly 
different to the water Industry, a member of the Chemical Industry Strategy Unit of the Health and Safety 
Executive (HSE) was Interviewed to ascertain whether there were any similarities In the legislation and 
regulatory processes the HSE works to when compared to the equivalent arrangements of the DWI.
Although this study concentrated on drinking water quality regulation. It was noted that the other two 
areas of regulation could not altogether be excluded from Information gathering exercises as a 
judgements could not be made concerning any Influence on drinking water regulation from the 
Environment Agency or Ofwat without first having a general understanding of their operations and their 
regulatory remit. To assist this area of Investigation, the Environment Agency’s Head of Water Quality 
and Ofwat’s Scientific Advisor were Interviewed to establish their role In regulating the water Industry, 
their views on various regulatory Issues, and how they effectively carry out their regulatory functions. The 
Information gained through these Interviews added an extra dimension to the material found through 
literature searches because the practical Implementation of functions Is often different and perhaps more 
complex than what can be Inferred through assessing reports and other sources.
The material gathered through all Interviews carried out for this study was used as a major source of 
Information throughout this thesis and points of factual Information as well as where arguments are 
supported by the findings from Interviews are Indicated as "(Interview X) ”.
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5. Securing Drinking Water Quality improvements in England and Wales
5.1. Introduction
This Sections aims to answer the question, has drinking water quaiity reguiation by the DWI had an effect 
on drinking water quaiity? This question was answered in a number of stages, starting with the 
establishment of the drinking water quality situation prior to privatisation and the creation of the regulatory 
regime. The most valuable source of Information at this stage was factual Information that was gained 
through Interviewing water company personnel. One of the themes covered In the Interview was what 
drinking water quality problems were the companies dealing with there before privatisation and why those 
problems existed to the extent they did. This theme also covered the differences In monitoring and 
regulation at the time with a focus on how useful monitoring was In Identifying water quality problems and 
how those problems were managed by the company.
The next stage was to find out what effect the regulatory regime, and more specifically, the regulations 
had on how water companies managed their processes. Including treatment and monitoring. Again, this 
was a theme covered In Interviews, with Interviewees responding with Information covering what 
treatment was put In place In response to the results of the new structured monitoring and what difficulties 
companies experienced trying to meet the requirements of the regulations.
The third stage was to look at actual water quality data from the period of the 1989 Regulations to see If 
the results reflected the comments made by Interviewees. The database described earlier In this thesis 
was put together using various sources from the DWI, the original data coming from companies 
themselves, supplied to the DWI as part of their regulatory requirements. When an Interviewee mentioned 
that performance with a particular parameter was poor at the start of privatisation, but a large programme 
of work was carried out to rectify the problem, the database was Interrogated to assess the performance 
of the company related to that parameter to verify an Improvement In quality as result of programmes of 
work. Several examples are presented In the following subsections of the effects of various solutions 
(Including capital works and operational changes) on performance against standards.
The final stage of the Investigation Into drinking water quality Improvements was to demonstrate whether 
or not the regulatory mechanisms available to the DWI had any effect on drinking water quality. The
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database was the first step, involving extensive interrogation of each company and its performance 
against all regulatory parameters. Where an Improvement was Identified, personnel within the 
Inspectorate were consulted to find out whether the DWI took any action relating to that particular 
company. In brief, the regulations team provided assistance In tracking any legal Instruments that might 
have been put In place as a response to regulatory failures and poor performance. These DWI processes 
are outside of the AMP system and therefore any quality Improvement linked to the DWI's use of legal 
Instruments such as ‘undertakings’ can be attributed as a direct Influence on drinking water quality by the 
DWI. Several examples were Identified as a quality Improvement achieved as a direct result of the DWI’s 
regulatory action. Two of these examples are presented In this study. They were chosen because of their 
Importance related to health Impact and the availability of evidential paper records from DWI archives.
The overall result of this Investigation Is a holistic presentation of the Improvement In drinking water 
quality from the late 1980s, up to the end of 2003 when regulatory standards changed.
5.2. Drinking Water Quality Pre-Privatisation
The most notable change to the water Industry before privatisation occurred In 1973 when a new Water 
Act set up ten publicly owned Water Authorities effectively restructuring the whole Industry. The public 
service areas of the Authorities were defined by river basins and controlled much like local authorities 
with budgets and expenditure balanced. From this point until privatisation, drinking water quality 
monitoring was taking place but results were not publicly available and It was for the Authorities to decide 
the scope and content (Interview A).
The first Asset Management Period was based on the monitoring results available pre-prlvatlsatlon. The 
Department of Environment (DoE) was responsible for formulating the Improvement programmes before 
the regulators were established. The Industry was to be given a financial boost from the government In 
the form of a debt write-off and an Injection of money (see Section 2). For some the parameters there 
was little or no data to facilitate the assessment of the water quality situation and In some cases, as little 
as one sample result each year (Interview A).
5.2.1. Monitoring and incidents
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Generally, the frequency of sampling before the Introduction of the 1989 Regulations was significantly 
less than required by the DWD. For some companies, service reservoirs were only dip sampled once 
every three months or longer. In such cases. It would be possible for a water quality problem to therefore 
go unnoticed. At the time, there was more reliance on the Investigation of consumer complaints and 
Incidents than routine monitoring for those companies whose monitoring frequencies were low (Interview 
A). This was clearly reactive working, waiting for water quality Issues to manifest themselves and become 
apparent through customer complaints or eventually picked up through monitoring, by which time, public 
health would have already been put at risk. An Illustration of this way of working was that one company 
Issued no ‘boll water’ water notices prior to privatisation. A boll water notice Is communicated either to a 
targeted selection of customers affected, or a wider area, depending on the nature of the water quality 
problem. The notice expresses to the customer that their drinking water must be boiled before It Is 
consumed to prevent the possibility of Ill-health. It Is a precautionary measure when there Is an Indication 
of a decline In microbiological water quality and usually conducted with the cooperation of local health 
authorities. Hence, prior to the 1989 Regulations, the limited event/lncldent procedures In place were 
designed to lessen the risk customers only once the drinking water quality was compromised.
Some companies were aware of problems and attempted to Investigate them using In the first Instance 
Increased, focussed monitoring. For some companies, lead In drinking water was a concern. For one 
company. In order to understand the magnitude of the problem, monitoring was Increased and designed 
to provide certain Information such as which areas were the worst affected. This company went on to be 
one of the first to Introduce phosphate dosing to reduce lead levels In drinking water. Dosing phosphoric 
acid Into drinking water leaves a coating within drinking water pipes, acting as a barrier between the water 
and the lead pipe thus reducing lead pick-up.
Sampling of networks and consumer taps within supply zones was uncommon pre-prlvatlsatlon with one 
company having as few as six samples In a year within supply zones for parameters In some cases 
(Interview B). Customer tap samples for one company were mostly taken In reaction to complaints. For 
many companies, tap samples were from fixed points and were sometimes chosen for their reliability 
(both access and quality) most being located In public buildings. Therefore the same points were being 
sampled repeatedly, providing little likelihood of detecting localised quality problems (Interview C).
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5.2.2. Reliability of Drinking Water Quaiity Data
With privatisation and the introduction of the 1989 Regulations came prescriptions related to analytical 
methods and analytical quality control (AQC). Prior to this, many companies attributed failed samples to 
errors by samplers or analysts (Interview C). There was little confidence In the sampling or analysis 
procedures of some companies, and therefore uncertainty regarding the reliability of the data used to 
Inform scope of the Investment required to Improve drinking water quality In the first financial period for 
the privatised Industry, Asset Management Plan One (AMP1) (1990-1995). The Importance of the 
sampling and analysis being robust was two-fold; firstly the results had to be accurate and representative 
If meaningful Improvement programmes were to be drawn up; secondly, the self regulation model set up 
through privatisation was to rely on the results produced by the companies to Inform regulatory 
processes. The self regulation model was the most cost effective method for achieving Independent 
verification that the Industry was meeting the drinking water quality standards In the regulations. The 
companies carried out regulatory monitoring with the Independent regulator. In this case the DWI, 
checking analytical methods and AQC In order to be satisfied that the results underpinning their 
enforcement role were accurate.
The sampling process Is very complex and there Is the potential for errors from the time the sample Is 
taken to the point when the analytical result Is published, such as sampler errors or errors from analytical 
equipment. Companies revealed under Interview that before privatisation few procedures were In place to 
Identify mistakes. Procedures later Introduced Included sampler training, better transport facilities. 
Improved maintenance, and calibration of equipment. Pre-prlvatlsatlon, all laboratories used within the 
water Industry were owned by water suppliers. There was huge variation In the performance of 
laboratories with some operating at the "cutting edge’ and others performing less than satisfactorily. 
Quality control within laboratories was not consistent. Method validation was limited and any method 
could be used. Day-to-day good practice like the use of control charts was not always In place. 
Proficiency testing was something that was practiced only by some laboratories and not for all methods. 
Guidance was available to laboratories before privatisation through published documents such as those 
from the Standing Committee of Analysts for chemicals and Report 71 (the Microbiology of Drinking 
Water) from the 1970s. Guidance based on these documents was Issued In 1989 at privatisation 
"Guidance on safeguarding the Quality of Public Water Supplies, 1989’. At privatisation, the move towards
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improving laboratories started. In 1991, the DWI Issued further guidance that expanded on what was 
already available and remains virtually unchanged to date. With the new regulatory regime, many 
companies took action to Improve their laboratories and some were actually closed. Further changes 
Included the use of contract laboratories by some companies which were treated by the DWI In the same 
way as company owned laboratories (contract laboratories were sometimes large units with excess 
capacity owned by other water companies). These advances were not such a step-change for all 
laboratories, and for some, the Introduction of the 1989 Regulations and guidance was really a 
formalisation of existing good practiced (Interview J). Laboratories began to develop their methods and 
purchase more advanced equipment as analytical technology Improved e.g. mass spectrometry for 
organlcs. More automation was required to cope with Increased volume of testing and to reduce false 
positive results samplers received Improved training (Interview G).
To get an overall picture of the situation within laboratories, the DWI sent out questionnaires In 1992 
requesting Information about methods In use. At around the same time, an arrangement was being 
formulated with the United Kingdom Accreditation Service (UKAS). The driver for this Initiative was to 
reduce the regulatory burden on laboratories. The outcome was that UKAS would audit those laboratories 
signed up to the scheme and the DWI would only carry out audit trails. Within the scheme, all laboratories 
were audited once a year by UKAS with the DWI reviewing the findings. In 1996, a technical review was 
conducted by the DWI to assess the technical quality of laboratories after the major changes In the early 
1990s. In the late 1990s, It became apparent through audits and other Information, that some laboratories 
were neglecting basic metrology (the calibration and quality control of measurement apparatus). To tackle 
this Issue, the DWI used expertise from the Laboratory of the Government Chemist (LGC) to produce a 
document detailing what was expected as good practice from water Industry laboratories.
The 2000 Regulations did not bring about significant changes for laboratories mainly because the 
provisions derived from the 1998 DWD Incorporated much of the early DWI learning.
5.3. Initial Effect of Privatisation and Regulation on Drinking Water Quality
Companies were aware of the requirements of the 1980 DWD before the 1989 Regulations came Into 
force, the DWD being published and legally enforceable from 18^  ^ July 1985. Some companies were 
trying to Improve their monitoring frequency during the run up to privatisation, despite the DWD
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requirements not having been transposed into UK law (Interview C). Many companies found that the 
introduction of the Regulations was a significant lever to them meeting the necessary sample frequencies 
and quality of analyses and to Invest In new technologies to facilitate the monitoring associated with the 
AMP1 programme.
For a few companies, the new monitoring regime did not Identify any new water quality Issues, however It 
did confirm the scope of known problems. An Interesting phenomenon was that over the first two years of 
carrying out the new monitoring regime, the water quality results (percentage of tests falling the 
standards) Indicated a deterioration In water quality. This, however, was not the case. What In fact was 
happening, was the combined affect of several things. Firstly, the total number of tests was Increasing 
and samples were being collected from a wider range of locations; additionally, the 1989 Regulations 
required companies to respond to a failure by taking a higher frequency of samples for that parameter^ 
The combined effect of this was an Increase the number of failed samples In the first two years after 
privatisation (see figure 5.1). Once the programmes for AMP1 were Implemented and existing treatment 
processes optimised, the number of overall failures then began to decline and has been on a downward 
trend since 1992 (figure 5.1). Before privatisation, companies took large numbers of samples for 
parameters that were relatively Inexpensive. After privatisation, the numbers of samples for each 
parameter were prescribed according to population In a zone and volume of water supplied by a works. 
For some companies this meant taking significantly more samples, for others It meant expanding the 
range of tests. One company described how the statutory minimum for sampling was not achieved until 
1992 (Interview A).
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Figure 5.1 Number of failures against 1989 Regulations -  ail companies, England and Wales
Some companies experienced significant organisational restructuring to achieve requirements regarding 
monitoring. The new volume and scope of monitoring coupled with pressure for the business to be more 
efficient, resulted in some companies undertaking rationalisation of their laboratory functions. One 
company reduced the number of laboratories they were operating from 26 to just two (Interview D). As 
well as regulatory monitoring companies had to deploy scientific resources to identify where water quality 
problems were manifesting, and to demonstrate effective management of treatment processes (Interview 
D).
One of the parameters directly linked to the optimisation of treatment processes is Trihalomethanes 
(THMs). These are by products of the chlorination process and are formed by chlorine reacting with 
organic matter in the drinking water. Some companies achieved significant improvements just by 
optimising of their existing treatment (see Figure 5.2 of a company’s THM failures from 1990 to 2003).
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Figure 5.2 Company 1 Percentage of Determinations failing THM standard in Supply Zones (AM 
database)
Other companies had to install new treatment to deal with THM problems through reducing the natural 
humic acid organic load (Interview A) and improving existing treatment processes to reduce the need for 
pre-chlorination.
Figure 5.3 shows a company’s more gradual reduction of failures against the standard for THMs.
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Figure 5.3 A company’s more gradual reduction of non-compiiance against the THM standard in 
Supply Zones (AM database)
Another common quality problem for water companies at the start of privatisation was that of pesticides. 
Pesticides are used in agriculture, horticulture and on highways and railways for weed control. The 
degree of impact on water sources is dependent on which pesticides are used, in what volumes and their 
solubility. There were pesticide problems in ground-water in the south-east of England because of 
Highways Agencies’ use of soluble, low toxicity products containing simazine and atrazine. One company 
spent £90 million on the removal of pesticides, by the addition of GAG (for ground-water sources) or a 
combination of GAG and ozone at surface water plants. Ozone breaks down some pesticides to smaller 
molecules that are then adsorbed onto GAG. As pesticide pollution of source water was outside the 
control of the water companies, it was considered an option by some to research how pesticides were 
being used in drinking water catchment areas. Agricultural surveys were carried out in some cases 
although the potential for reducing pesticide use in the catchment was not always fully explored (Interview 
A). DWI guidance required companies to have pesticide policies. The industry’s total spend on the first 
set of pesticide removal programmes was approximately £970 million. Figure 5.4 shows the percentage
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of determinations failing the standard for total-pesticides for two companies that invested a significant 
amount in pesticide removal processes in AMP1.
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Figure 5.4 Two Companies’ percentage failed determination against the Standard for Total Pesticides 
in Supply Zones (AM database)
Problems related to distribution systems were mostly due to iron and manganese. Both can be naturally 
occurring in water sources but iron can also occur in drinking water through the corrosion of cast iron 
mains or from the use of water treatment chemicals. Naturally occurring manganese can deposit in 
distribution pipes which, when there are changes In flow within networks, can be disturbed causing colour 
and particulates to be visible in the water supplied to customers. One of the companies at the start of the 
AMP process did not assess their underground assets appropriately. Consequently, the incorrect 
conclusion was that water pipes had a much longer service life than proved to be the case. The result of 
this was that pipes were relined rather then replaced (Interview A). Some companies did however have a 
policy of ‘replace rather than reline’ and so took full advantage of post production finance for mains 
replacement. Figure 5.5 shows two companies with similar performance against the standard for 
manganese.
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Figure 5.5 Two companies’ percentage failed determinations against the standard for manganese in 
supply zones (AM database)
The two companies in figure 5.5 are geographically similarly located and hence experience similar 
source water quality problems.
Treatment for iron and manganese includes Dissolved Air Flotation (DAP) which causes impurities in the 
water to float to the surface where they can be skimmed off. This is a more modern and efficient process 
than conventional coagulation and sedimentation. A combination of water treatment and mains 
rehabilitation was used by most companies to achieve improvements for iron and manganese. 
Companies with soft upland water supplies encountered more problems as soft upland waters are more 
difficult to treat and more aggressive to the network.
Another distribution related problem at the start of privatisation was that of Polyaromatic Hydrocarbons 
(PAHs). The standard for PAH is based on the total of individual compounds (fluoranthene, benzo 3.4 
fluoranthene, benzo 11.12 fluoranthene, benzo 3.4 pyrene, benzo 1.12 perylene and indeno (1,2,3-cd)
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pyrene^^). The main source of these in drinking water were coal tar linings used in cast iron pipes in the 
early part of the last century. An approach to dealing with the problem was to scrape the inside of pipes 
and re-line with an epoxy resin product.
Installation of new treatment was not always necessary to overcome water quality problems. Another 
quality issue in the early 1990s for some companies was nitrate. Nitrate is naturally present in all source 
waters but levels can increase in association with the use of fertilisers. The treatment options for dealing 
with nitrate were ion exchange or reverse osmosis (demineralisation). These are relatively expensive and 
in rural ground-waters concerned planning and power issues. Blending high nitrate water with another 
source low in nitrate was a more sustainable and cost effective method. Figure 5.6 shows the overall 
improvement against the nitrate standard for all companies from 1990 to 2003. This improvement was 
achieved by a combination of treatment and blending methods. According to a source at the DWI, the 
spend on nitrate treatment was similar to that for pesticides and around £1000 million.
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Figure 5.6 England and Wales companies’ percentage failed determinations against the nitrate 
standard (AM database)
The Water Supply (Water Quality) Regulations 1989
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Lead was a recognised problem before privatisation and the introduction of the 1989 Regulations. One 
company was treating water with orthophosphoric acid (phosphate) in the 1970s in order to meet an pre­
privatisation standard of 100 pg/l (Interview E). The 1989 Regulations implemented the 1980 DWD 
standard of 50 pg/l. Some communication pipes (a high concentration in city areas) connecting properties 
to mains as well as internal plumbing in properties were made from lead up until 1970. Treated drinking 
water does not contain lead, but if it passes through lead pipes it can pick up lead (DWI, 2007). 
Dissolution of lead can be exacerbated when the water supply is soft or aggressive in nature. Harder 
surface waters exhibit an advantage because of deposits (lime-scale) on the inside of pipes. At 
privatisation, some companies did not have enough information to estimate if they wouid be abie to meet 
the new 50pg/i standard at customers’ taps. They therefore embarked on targeted sampiing programmes 
to determine the location of areas of particuiar concern (Interview F). Because the presence of lead will 
reduce as properties are renovated and the lead pipe removed in the long term, the preferred method of 
interim treatment was phosphate dosing appiied where there was a high instance of lead pipes 
determined through sampling. Phosphate works in a simiiar way to the lime-scale forming a coating on 
the inside of pipes preventing the dissolution of lead into the water. Another company was doing 
significant sampling in certain areas between 1980 and 1985. Up to one-hundred iead sampies were 
taken in certain zones every day because sampiing was increased whenever lead was detected. The 
result of the investigations was phosphate dosing programmes being introduced before the 1989 
Regulations (Interview G). However, the 2000 Regulations introduced the higher standard in the 1998 
DWD of 25pg/i from 2004 and lOpg/i by 2013. The companies were prepared for the new standards and 
started to gather information on whether new treatment or pipe replacement would be required to achieve 
compiiance. Companies are currently in the process of expioring this particular question in 2006. Figure
5.7 shows the whole industry’s improved performance against the standard for iead (50 pg/i).
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Figure 5.7 England and Wales companies’ reduction In failures against the lead standard (AM
database)
5.3.1. Drinking Water Quaiity Issues Post Privatisation
Since privatisation, three five-year AMP periods for the water industry have been completed; AMP1 1990- 
1995, AMP2 1995-2000 and AMP3 2000-2005. The current period is AMP4 2005-2010 and AMP5, 2010- 
2015 is moving into the planning process in 2007. The first AMP to be coordinated by the regulatory 
regime set up in 1990 was AMP2 for 1995 to 2000; it was also the first AMP for which water quality 
improvement programmes were based on complete sets of data from samples taken according to the 
1989 Regulations.
Pesticides were still a quality issue for most companies in AMP2 (1995-2000). Despite some 
improvement programmes being included in AMP1, at least one company was still generating large 
numbers of failures well into AMP2 programme delivery. The start of AMP2 for this company was when 
treatment was being installed. Based on information available, the treatment was designed on the 
assumption that pesticide levels would increase over time. GAC and Ozone were primarily being installed
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used to remove pesticides but there were also additional benefits of improved taste and odour and better 
THM control through removal of organlcs in water. Through parallel catchment control the levels of 
pesticides in some raw waters has begun to reduce so now some companies are able to reduce 
treatment costs to reflect improved raw water quaiity (interview A). Certain companies with large capital 
programmes for parameters like pesticides used them as an opportunity to strengthen other weaknesses 
in treatment processes. New technology was also available and so outdated kit such as old style clarifiers 
were being repiaced with modern pulsator clarifiers. Modern equipment aiso ient itself to reducing waste 
from treatment processes which benefited the environment. Advances had aiso been made in fiiter 
equipment inciuding the design of fiiter media. Companies that took advantage of modernisation 
opportunities found there were other benefits resuiting from the net contribution of modern components in 
their treatment processes. An exam pie of this was that improved clarification and fiitration reduced the 
amount of particulate matter In drinking water entering suppiy, reducing sediment buiid-up in mains that 
caused coiouration probiems under certain conditions (Interview E). It was sometimes the case that the 
renewal or upgrading of very simple components within a works resulted in quality improvements. Treated 
water is sampled at a set point within a works so as to be representative of the water going out into 
suppiy. The siting of a sample tap had the potential to adversely affect results e.g. long sample lines 
providing the opportunity for microbiological growth (Interview F).
As well as continued treatment enhancements in AMP2 for certain companies, the focus for others began 
to turn to the distribution systems. Some companies were already focussed on distribution systems in 
AMP2 thanks to comprehensive treatment programmes being completed in AMP1. Continued treatment 
programmes included plumbosolvency control for lead compliance (Interview H) and DAF plants for iron 
and manganese removal (Interview C) both benefiting quaiity in distribution.
One company’s programmes were stiii being dominated by the Bathing Water Directive^"* and the Urban 
Waste Water Directive^® into the AMP2 period. Many waste water treatment works had to have secondary 
treatment added and there was aiso an issue of not being able to dump sludge to sea and so waste water 
networks were subject to upgrade and re-routing. This funding pressure meant this particular company
Council Directive 76/160/EEC superseded by Council Directive 2006/7/EC 
Council Directive 91/271/EEC superseded by Council Directive 98/15/EC
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was only able to address the highest priority water quaiity problems, coliforms and Cryptosporidium, then 
THMs, lead and finally iron and manganese (Interview I). The company prioritised heaith-based 
parameters but this resulted in long term discolouration probiems, to the dissatisfaction of consumers.
The third AMP (2000-2005) was dominated by Cryptosporidium programmes. The Cryptosporidium 
Reguiations were introduced in 1999 through an amendment to the 1989 Regulations. In 2000 they were 
integrated into and became part of the new 2000 Regulations. It was in AMP2 (approx. 1999) that 
companies became aware that these Reguiations would come into force, as a consequence of a large 
outbreak and a failed prosecution case. Detaiis are presented in a case study in Section 6.2.
5.3.2. Drinking Water verses Waste Water
An added dimension at the start of privatisation and the first process of determining improvement 
programmes was the prioritisation by some of the companies of waste water treatment and the 
improvement of bathing waters over improvements that were needed for drinking water quaiity. For one 
company in the south west of England, customer bills would not have been sustainable had the financing 
for waste water and drinking water improvements been aliowed at the same time, especiaiiy considering 
the smaii customer base and iow incomes in the area. A choice had to be made and it was down to 
poiitics that waste water was given priority over drinking water (Interview E). A notable influence on 
politicians at the time was pressure from media and campaign groups. Bathing water quality was seen as 
hugeiy important in the South West of England because the economy was dependent on tourism. Water 
sports such as diving, wind surfing and saiiing are undertaken throughout the year. A few of the factors 
affecting bathing water inciude; diffuse agricuiturai poiiution, private sewage discharges, urban runoff (EA, 
2003) and pubiic sewage discharges. One sewage treatment improvement programme cost a massive £1 
biiiion and invoived the removai of 220 coastai sewage discharges from 1990 onwards and the upgrading 
of treatment processes in waste water treatment works (SWW, 2005). In the five years before 
privatisation one company spent £206 million on service and environmental improvements. In the five 
years post privatisation this increased to £1,000 million (SWW, 2006). Improvement programmes for 
drinking water eventuaiiy started to feature more but with there being five more years of programmes 
such as mains renewal from 2005 to 2010 at a cost of £240 million, the burden on customer biiis is stiil 
high.
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Companies that oniy provide water services (i.e. Sutton and East Surrey, South East Water, Cambridge 
water company. South Staffordshire and Dee Valiey) did not have had to consider bathing water quality 
and the reiated standards in the European Bathing Water Directive or the Urban Waste Water Directive. 
There was therefore no conflict between waste water and drinking water quality improvements for these 
companies.
Another reason that politicai high importance was placed on the Bathing Water Directive was that it was 
pubiished in 1976 and was compiiance mandatory by 1986 providing ten years for action to be taken to 
achieve the standards. The DWD was issued in 1980 and came into force in 1985 so by 1990, Engiand 
and Wales should have been meeting to the Bathing Water Directive standards for 15 years and the 
DWD standards for five years. The government’s iack of investment in the Bathing Water Directive 
resuited in the focus on the waste water side of the industry rather than the drinking water side, at the 
time of privatisation for a some companies.
5.3.3. Analysis of Water Quality by the DWI
5.3.3.I. Compliance Assessment
The DWI uses the Information Direction^® to prescribe what information should be sent to them by
companies for the purposes of fuifiiiing their reguiatory functions. The initial assessment of the results of 
company tests is caiied ‘compiiance assessment’. Any breach of a reguiatory standard triggers an 
investigation by the DWI. When there is an incident the company must produce an interim report three 
days after the event and then a fuil report 20 days iater when their investigation is compiete.
5.3.4. Olwat and Undertakings
When a company is experiencing difficulty in meeting a reguiatory standard or the DWI has sufficient 
grounds to beiieve there is a risk of a standard being breached, a legaiiy binding agreement can be 
entered into by the company. This agreement is called an ‘undertaking’ and is akin to a contract to carry 
out improvement works. The work to be carried out is agreed between the company and the DWI to 
ensure that it wili deliver the required quaiity improvement.
Powers conferred by section 202 of the Water Industry Act 1991 allow for information provision to be made a 
requirement in a direction
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5.4. Case study - Nitrate
Nitrate is produced through the naturai decay of vegetabie materiai in soii. An additionai source is 
nitrogenous fertiiisers that are used on arabie farm land. Rainfall can wash the nitrate from soii into 
groundwater and surface water sources. The health concern due to nitrate is predominancy 
methaemogiobinaemia in young chiidren. The condition is caused by consumption of drinking water with 
high concentrations of nitrate that is then converted to nitrite in the gut which interferes with the 
absorption of oxygen in the blood. The condition manifests visuaiiy and is hence known as ‘biue baby 
syndrome’. The reguiatory standard of 50 mg/l derives from the DWD standard which is based on the 
WHO guideline value for a lifetime consumption of drinking water which is also 50 mg/l (DWI, 2007b). 
According to an articie in the Observer 6^  ^ December 1987, “The Government’s biggest probiem is 
nitrates”. The articie goes on to say that the government admitted to 900,000 peopie receiving drinking 
water that exceeded the limit vaiue set in the 1980 DWD. The government withdrew its chaiienge of the 
limit vaiue for fear that the hearing wouid coincide with the flotation of water companies producing an 
unfavourabie market situation for privatisation. Nitrate in drinking water poses a significant health concern 
and therefore provides an interesting case study as improvement against the standard provides a direct 
health benefit.
To iilustrate how the reguiatory framework and especiaiiy the actions of the DWI have had a positive 
effect on drinking water quaiity this case study has been produced of one company and its performance 
against the standard for Nitrate in drinking water of 50mg NOg/i.
Prior to privatisation between the years 1986 and 1988 the company used for this case study provided 
water to approximateiy 300,000 peopie which did not compiy with the nitrate standard 80% of the time. Ali 
of the company’s treatment works failing the standard had nitrate removal plant installed as part of AMP1 
compliance programmes. AMP1 was not formuiated using the regulatory regime that is in place today. 
The DoE, with the aid of consuitants reviewed water companies’ proposals for programmes to achieve 
compiiance with the reguiations.
In 1989, the company had 169 water treatment works, 15 of which were for surface water sources and 
154 for ground water sources. The area was intensively farmed and fertilisers had caused nitrate ieveis to
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rise above the standard in the 1989 Reguiations. As weli as the instaiiation of nitrate removal plant at 
many of the sites, a Nitrate Action Plan (NAP) was submitted to the DoE in May 1988 which contained 
proposals to establish nitrate protection zones to heip prevent further rises in nitrate ieveis.
Sampiing arrangements were not as prescribed in the 1989 Reguiations before privatisation and therefore 
the companies’ own sampling regimes and results were used to inform AMP1 improvement programmes. 
Out of 148 non compliant works included in the submission for AMP1, 52 (35%) reiated to breaches of the 
nitrate standard and a further 12 were forecast to faii the standard using trend analysis of nitrate ieveis. 
Two of the sources had 0% compiiance with the nitrate standard. For at least two of the sites the 
company was considering abandoning the sources due to high nitrate ieveis.
Appendix 3(2) lists the sites that were exceeding the standard for nitrate, which at the time (pre 
privatisation) was oniy prescribed in the European DWD. The improvement programmes were aimost aii 
to be completed within the first AMP period (before the end of 1995) the exceptions being those 
programmes for predicted failures in the future. Figure 5.8 iiiustrates the reduction in non compliance 
during the AMP1 period.
In 1990 the AMP process started, as did the reguiatory regime as estabiished in the 1989 Water Act. 
During AMP1 aii of the company’s works with faiiures against the standard for nitrate were included in 
improvement programmes. Figure 5.8 shows the success of those improvement programmes, driven by 
the need for the company to meet the regulatory standard. By 1996 there were no failures of the nitrate 
standard.
Works FFF highlighted in biue (see Appendix 3(2)) was one of a group of works that during 1986-1988 
had no faiiures for nitrate. However, trend anaiysis of the results carried out in the late 1980s indicated 
that the works may faii the nitrate standard in 1997. The year 1997 was within the AMP2 period and so if 
the company was to carry out work to prevent the standard being breached in 1997, an improvement 
programme shouid have been included in submissions for AMP2 to Ofwat. However, no submission was 
made and upon anaiysis of the nitrate ieveis for the works between 1995 and 1996 which had plateaued
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(see figures 5.9, 5.10 and 5.11) and therefore there was no evidence to support a submission for an 
improvement programme within the AMP2 period.
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Figure 5.8 shows that failures started to appear in 1999 and increased up to 2001. These failures were 
associated with the works FFF (see Appendix 3(2)) that was predicted to fail by trend analysis in the iate 
80s but due to a plateau of nitrate levels in the mid 90s, had not been included in AMP2 submissions, in 
1999 the DWi were aware of the five failures at the works but were satisfied that the company was taking 
action to prevent the failures occurring again. The enforcement process was not initiated at that time. The 
foliowing year, there were seven additional failures which demonstrated that the action the company had 
taken had not prevented failures recurring. At this point (January 2000) the DWi sent a letter informing the 
company that they were ‘minded to initiate enforcement action'. The procedure detailed in the letter 
included that an enforcement order would not be made if the company could demonstrate that adequate 
remedial action had already been taken, communicating this to the DWi within 10 days, if no remédiai 
action had already been taken, an enforcement order could also be avoided if the company provided an 
undertaking for improvement work. The company were given a month to provide a draft of the 
undertaking that would resolve the nitrate failures.
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A programme for the works had been included in the company’s submission for AMP3 and was being 
reviewed by Ofwat to determine if it would be funded in the next AMP programme. The plans were for 
construction to begin in January 2001, with compietion of commissioning by the end of December 2001. 
In light of the ‘minded to enforce letter’ from the DWI, commissioning of the project was brought forward 
to June 2000. Short term mitigation measures were aiso put in place to prevent further exceedences until 
such time as the treatment plant was completed. The measures included a temporary Reverse Osmosis 
plant and rezoning so some areas supplied by the works were supplied by another source aiiowing the 
output of the works to be limited. An additional control of an on-line nitrate monitor was instaiied that was 
hard-wired to shut down the piant when nitrate Ieveis exceeded a trigger vaiue, preventing treated water 
entering the storage vessei, which provided 24 hours worth of suppiy.
Later, in 2000 there were a further seven exceedences at the works despite the mitigation measures. 
Therefore, after having issued a ‘minded to enforce’ letter in 1999 and not initiated enforcement due to 
satisfactory action by the company, new exceedences meant a further ‘minded to enforce’ ietter was sent 
from the DWI. Rather than try to formulate other short term measures the company submitted a legaiiy 
binding undertaking reiated to the faiiures. Details in the undertaking that are submitted on a pro-forma 
provided by the DWi (see Appendix 3(1)) inciuded the estimated likeiy maximum concentration of nitrate 
in the zone for the duration of the undertaking, the steps that wouid be taken and the date by which they 
wouid be completed and the population affected. Compietion in this case was for December 2001. Figure
5.8 shows that there were a further 23 failures in 2001, however, the DWI did not take any action as the 
company aiready had a iegaliy binding undertaking in place to resolve the water quality problem. After 
completion of the undertaking in December 2001, Figure 5.8 iiiustrates that there were no further faiiures 
of the standard.
5.4.1. Conclusions
This case cieariy demonstrates the effectiveness of the enforcement process as developed and practiced 
by the DWI as a method of regulation. The DWI took action upon faiiures of a standard that had to be met 
by iaw. Rather than action being an immediate enforcement order that wouid instruct the company to 
carry out work, there is an in-built process that allows the consideration of any mitigation already in hand 
to prevent future exceedences. If a company does not have any mitigation measures aiready being 
carried out, they would have to submit an undertaking to carry out work. The DWI monitors progress with
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the undertaking through reports submitted by the company at an agreed frequency. In this case, the 
company had identified that improvement was required and was in the process of having a planned 
programme as part of AMP 3. Had the DWI not had powers to issue enforcement orders, the short term 
mitigation measures may not have been put in piace, and the programme of work wouid not have been 
completed until the end December 2001. In this case, the consumers supplied by the works would have 
been exposed to levels of nitrate exceeding the standard for a much ionger period of time.
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5.5. Lead Case Study
Lead is not usuaiiy present in tap water from naturai sources but is primariiy present as a resuit of 
dissolution from household plumbing systems that contain iead. The amount of iead present in tap water 
is dependent on a number of properties of the water entering the system, including pH, temperature, 
water hardness, the standing time of the water within pipes, with soft, acidic water being the most 
plumbosolvent (WHO, 2004). The guideiine value of 10 pg/l in the Guidelines has been determined to 
protect ali age groups with appreciation that infants are the most sensitive group. Young chiidren absorb 
four to five times more iead than aduits; it is a générai toxicant that accumulates in the skeleton. Because 
of placental transfer during the majority of development time throughout pregnancy, infants, chiidren up to 
six years of age and pregnant women are most susceptible to its adverse heaith effects. Toxicoiogical 
review by the WHO is based on biood iead Ieveis and the heaith effects evident between ranges. The 
guideiine vaiue is protective for carcinogenic effects
The initial guideline vaiue set by the WHO was 100 pg/l in 1958. This was iowered in 1963 to 50 pg/l and 
then raised back to 100 pg/i in 1971 due to evidence avaiiable at the time of long term consumption 
without apparent health effects. In the first edition of the Guidelines for Drinking Water Quaiity, pubiished 
in 1984, a heaith-based guideiine was recommended. The 1993 Guideiines proposed a tighter standard 
of 10 pg/i on the basis that iead is a cumuiative poison using the Provisionai Tolerabie Weekiy Intake 
(PTWI) as established by the Joint Food and Agriculture Organisation and WHO expert committee on 
food additives (JECFA).
The WHO did appreciate that because the main source of lead in drinking water was in fact piumbing 
systems, the principal solution was to repiace the pipe-work. This is a costiy and time consuming process 
and so to reflect this, the Guidelines state that other measures such as corrosion controi to reduce total 
exposure to lead, should be implemented.
At the start of the regulatory regime, the water company in this case study had a Section 20 undertaking 
(Section 20 of the 1989 Water Act, replaced by Section 19 of the 1991 Water Industry Act) related to lead 
for all zones. The undertaking in 1990 accepted by the DWi from the company was general and was to 
investigate and, where appropriate, initiate treatment where there was a risk of breaching the iead
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standard. At this stage almost 4% of all samples (177 out of 4504 determinations for lead) were failing the 
50 pg/l standard. The programme that was completed by 31®* December 1995 included the installation of 
treatment at 30 treatment works (out of a total of 162 works in 1990) that were subject to inspection in 
2006 to ensure the new treatment was operational. Although lead pipe replacement was included under 
infrastructure renewals, no lead communication pipe replacement was specified in the company’s Section 
20 undertaking for iead. This first general undertaking for lead resulted in the improvement (lowering) of 
failures against the lead standard as of the end of 1995 as shown in figure 5.12.
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Figure 5.12 A company’s performance against the iead standard of 50 pg/i from 1990 to 2003
In 1996, although performance had improved, failures were still occurring with 31 failures out of 2311 
determinations. The DWI considered enforcement action in 1996 for lead in one zone in response to 31 
failures and for lead in two zones in response to 19 failures in 1997. in response to the consideration of 
enforcement action, two undertakings were submitted to the DWi. The first (undertaking A) was agreed 
on 04 August 1997 to instail, commission and operate phosphate dosing equipment and/or improve the 
control of the treated water pH at two water treatment works. The undertaking was compieted at the end 
of February 1998. The second undertaking (undertaking B) was agreed on 04 November 1998 and was
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for the construction, commissioning and operation of orthophosphate dosing plant at two water treatment 
works and was completed by the end of March 2000.
Figure 5.12 shows that the two undertakings for iead both had a positive impact on compliance reducing 
the number of failures for lead in zones to three faiied sampies in 2000. After 2000 and for AMP3 (2000-
2005) and AMP4 (2005-2010), there was quite a step change in complying with the iead standard as the 
standard itself was lowered to 25pg/l as of 2000 and the 2000 Regulations introduced a ‘likeiy to fail’ 
condition where the DWI could seek a legally binding programme of work when it considered a supply 
was likely to fail the standard (i.e. no actuai recorded faiiures through regulatory monitoring). For 
example, through the AMP4 process, the company had a very large programme agreed on ‘likely to 
exceed’ the lOpg/l standard applicable from 2013. The programme covers over 60 water treatment works 
and should be substantially complete by the end of 2009.
5.5.1. Conclusion
The problem for the water industry in 1990 was the number of failures of the regulatory standard for lead.
Lead is a parameter with the potential for significant negative impact to heaith. The extensive undertaking 
at the start of privatisation deait with a large proportion of the iead probiems invoiving work at 30 
treatment works. The remaining iead failures as of 1996 were attributable to a small number of supply 
zones. These failures triggered the DWI’s enforcement process as it was deemed that the faiiures were 
non-triviai and likeiy to recur due to the presence of iead pipe; this resulted in legaiiy binding undertakings 
to instaii treatment and reduce the ieveis of lead in drinking water supplied to the zones in question. 
During this period between 1996 and the end of 1999, the company wouid have been formuiating its 
business pians for AMP3 when their statutory duty was to meet a new standard for lead of 25 pg/l. AMP3 
therefore involved extensive work to meet the new standard. During AMP2 (1995 to the end 1999) the 
number of faiiures of the lead standard would not have been further reduced had the DWI not been duty 
bound to use its enforcement process when failures occurred. Monitoring resuits represent a very large 
volume of supply and hence the reduction in faiiures achieved by the DWI by requiring the water 
company to undertake work, produced a reduction of consumers’ exposure to ieveis of lead above the 
standard in the reiated supply zones.
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5.6. Discussion
5.6.1. The Role of the DWI
The DWI provides support to a proportion of water quality improvement programmes that are included in
companies' submissions through the AMP process. Support is provided to those programmes that will 
tackle non-compliance or the perceived risk of non-compiiant drinking water. Each AMP process has had 
significant quality improvement programmes tackiing widespread or marked quality problems. Many of 
these issues have now been significantiy reduced such as nitrates, THMs, microbiology at service 
reservoirs, iron, manganese etc. This has meant that the nationai picture has greatiy improved with the 
overali compliance figure of 99.88% in 2003. However, now these widespread probiems have been 
tackied, the issue is to maintain what has been achieved but to also take action on quality problems that 
are not across the board, but manifest in particular areas or are exacerbated by local or regional 
variables. Additionally, the number of incidents has plateaud indicating there are some incidents that have 
not been avoided through the improvement programmes that have satisfied the Reguiations system and 
AMP process for the industry. The DWI’s advocacy of a strategy for WSPs is a calculated action towards 
solving these issues and moving the industry towards the next stage of water quaiity and supply 
improvement.
In section 4, the views of water companies on the DWI's roie in securing drinking water quaiity 
improvements are described. An unfortunate misconception of the industry is that there is no need 
(supporting evidence) for further quality drives with compliance against standards at 99.88%. Regional 
reporting by the DWi has revealed that there are concentrations of water quaiity probiems which supports 
the argument that there are some customers that experience persistent poor drinking water quality. This 
view also results in bias towards efforts by the DWI or other organisations that seek to tackie the quality 
probiems that do stili exist. A concept that is not fuliy appreciated in the UK is that the standards 
represent the minimum requirement. In the Netherlands, the suppliers’ own benchmarking system takes 
into account the out-performance against standards, with the scoring such that the extent the tests 
surpass the standard are part of the scoring system. Water companies in Engiand and Wales could adopt 
such a scheme if they understood this concept of the standards being the minimum requirement as in the 
Netheriands, and wished to promote the degree to which they outperform those standards.
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Generally, water companies are satisfied with the support the DWi gives to improvement programmes for 
the drinking water quaiity side of the industry, and are also positive in reference to the DWi’s softer, 
cooperative functions. This study found this was the case particuiariy for the approach during the 
implementation of the Cryptosporidium reguiations (see section 6.2) where the face-to-face meetings, 
guidance and advice were weli received by companies and positiveiy aided the process of meeting the 
reguiations. The DWI acknowledges the positive influence of advice and cooperation through information 
provision, meetings, seminars and workshops and is extending this to the introduction of the WSP 
concept to the industry. The advantage of utiiising this approach is it cieariy communicates the DWI’s 
view of appropriate methods for obtaining the fuii potential of the concept, without specifying them in 
detaii. An exam pie of this is the format of a WSP: some companies began producing their WSPs as paper 
documents, one for each suppiy system. When it came to updating the pians to take account of actions 
that had been compieted, or changing conditions (such as an incident), the process was iabour intensive 
and because of the time it took to carry out updates, often the plan was out of date and did not reflect the 
most recent circumstances. The DWI’s general comment to the industry is that an electronic format is 
easier to maintain as changes can be made reiativeiy quickiy with additionai practical functions availabie 
such as being able to interrogate data, iink to procedures and produce reports. However, the DWI do not 
specify how sophisticated the system should be, as this shouid be decided by the company through direct 
input from how their business is run and the desired outputs the company has from a WSP in an 
electronic system. Some companies have started to produce GIS based piatforms for their WSPs where 
the system informs many of their business functions, proving that added vaiue from a WSP can be 
achieved. Other companies, especiaiiy smaller ones, have utilised existing intranet systems as a piatform 
for their WSP as this was determined the best option for them considering the compiexity of their 
information systems and procedures. Prescribing a GIS based WSP to the whole industry would therefore 
not have been appropriate.
The case studies in subsections 5.4 and 5.3 illustrate that the enforcement role of the DWI is key to the 
overali achievement of drinking water quaiity improvement. The Regulations and the AMP process are 
predominantiy reactive reguiation which cannot be avoided. The industry uses faiiures against standards 
to support the need for improvement programmes that are inciuded in companies’ business pians for 
each AMP period. Cases can be made for improvement programmes not directiy reiated to reguiatory
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failures, and these, in particular, benefit from DWi support where a technical understanding of the 
drinking water quality situation is used to establish backing. Reguiations therefore do have a direct effect 
on drinking water quaiity. To appreciate the effectiveness of regulations as the majority lever for 
improvement, the situation in Northern Ireland can be studied. The DWI(NI) does not have enforcement 
powers and therefore the main driver for water quaiity improvements are the Reguiations. Figure 3.12 
illustrates the more gradual reduction in the percentage of faiied tests within supply zones, when 
compared to England and Wales. Therefore, the enforcement role of the DWI has contributed to drinking 
water quaiity improvement. The enforcement process includes an element that contributes to public 
health protection when failures are detected, which is the requirement of the water company to put in 
piace remedial measures to mitigate the probiem until such time a permanent solution can be instaiied (if 
a capital solution) or put into practice (if an operational solution). In conclusion, this enforcement process 
has had a direct positive effect on drinking water quality which is aiso demonstrated by the reduced 
frequency in enforcement consideration by the DWi since 1990.
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6. Challenges to the Industry
6.1. Introduction
Since privatisation, which itself was a significant challenge to the industry, there have been numerous 
new and developing items that have tested the ability of the industry to adapt to, or implement change. 
Often water companies have to cope with implementing new regulatory requirements that are imposed by 
their regulators. The regulators themselves also face challenges including those from external influences 
such as government policies. The following subsections present a selection of recent challenges to the 
industry, the probiems that were encountered and the positive learning that was achieved and then used 
to fulfil new challenges.
6.2. Cryptosporidium
Because of the nature of this parasite and its potential to cause ill heaith via drinking water, the history of 
how the water industry has approached reducing Cryptosporidium risk provides an interesting case study. 
Research improved knowledge, while the industry took action by implementing Cryptosporidium-spec\f\c 
reguiatory requirements. The process of implementation and the requirements themselves had an impact 
on water companies’ views of reguiation as enforced by the DWI (see section 4). Added benefits were 
iater acknowledged by companies including improved treatment process controi and data available from 
Cryptosporidium monitoring (Interviews). This case also demonstrates how the regulatory regime reacts 
to new knowledge and a changing background of safe water provision from the WHO.
Cryptosporidium is a protozoan parasite found in some mammals including man. The parasite multiplies 
in the gastrointestinal tract and the infected animal then excretes oocysts of the parasite in its faeces in 
very large numbers. It is known that an infected calf could shed 10^° oocysts daily for up to 14 days and it 
is assumed that humans shed a similar number. The oocyst itself is only four to six micrometres in 
diameter and contains four infective sporozoites. The oocysts are very resistant to adverse conditions and 
can survive for many months in clean water or moist soii in a dormant state (Bouchier, 1998). They are 
sensitive to hydrogen peroxide, ammonia, drying, heating and freezing but are resistant to a range of 
disinfectants, it is estimated that drinking water outbreaks account for approximately eight percent of the 
cases of the disease (Lake et ai., 2005).
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6.2.1. Cryptosporidiosis
Cryptosporidium was first diagnosed in humans in 1976 (Rose et ai., 2002) although it likely to have
affected humans for millennia. Screening of faecal samples began in 1983 and as laboratory detection, 
screening and reporting improved, an increasing number of cases was detected. After a peak in 1989 
which was due to a large waterborne outbreak in the Oxford and Swindon area, cases have remained 
between 3000 and 6000 per year (DWI 70/2/201 2006) (although it is not a reportable disease and 
therefore these numbers are likeiy to be an underestimation).
The first documented waterborne outbreak occurred in the USA in 1985 and after a number of other 
significant outbreaks, the US Council of State and Territorial Epidemiologists recommended that the 
infection shouid be a notifiable disease (Rose et ai. 2002).
When a healthy individual contracts cryptosporidiosis, they present with an acute self-limiting diarrhoeal 
illness from which a full recovery wouid be expected after two to three weeks but in some cases as long 
as six to ten weeks. The disease is more serious if the person is immunocompromised with the symptoms 
occurring for prolonged periods of time and the possibility of the infection spreading to other areas such 
as the gall bladder or bile duct (DWI 70/2/201, 2006). Even now, no effective medical treatment has been 
developed and this is why prevention and risk reduction are the most important methods of public health 
protection for this disease. A background level of cryptosporidiosis wouid be expected in a community 
due to the wide range of infection routes that include food and milk, swimming pools, farm and domestic 
animals and animal to person or person to person contact. Drinking water is recognised as a vehicle for 
transmission although this is usuaiiy when treatment is inadequate or compromised . All water within the 
environment can become contaminated with oocysts. There are identifiable genotypes of 
Cryptosporidium, C. parvum from animals and one restricted to man, C. hominis and 10 recognised 
species in total (Rose et al. 2002). Its prevalence in some waterborne outbreaks suggests that sewage 
effluent may be a major source of outbreaks. Sewage treatment often does not kill Cryptosporidium 
oocysts (Dillingham et ai., 2002). With the limited level of techniques for determining the viability of 
oocysts recovered from water sampies, a ‘safe limit’ of oocyst concentration cannot be established 
(Bouchier, 1998).
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In the spring of 1993 there was an outbreak of cryptosporidiosis in Milwaukee where 400,000 people 
became ill and over 4,000 hospitalised, that was associated with contaminated pubiic water supplies 
(Smith et al., 2006). At the time of the outbreak, the acceptable level of turbidity of <0.5 nephilometric 
turbidity units, a standard that was subsequently tightened (Dillingham et ai., 2002). in a study of the 
cause of the outbreak, a number of shortcomings in the design and operation of the treatment plant were 
identified including poor coagulation controi and filter performance (Hamilton et al. 2006). The most likely 
source of contamination was sanitary sewage discharge upstream of the drinking water treatment works 
intake. No learning was evident from Cryptosporidium outbreaks in Engiand which had led to the 
Badenoch report.
6.2.2. Levels of Cryptosporidium and Outbreaks
Available data on Cryptosporidium cases show a seasonal distribution with more cases in the spring and 
autumn (Meinhardt et al., 1996). Since 2001, the spring increase has declined with the reduction most 
striking in the North West Region (Sopwith et al., 2005) . The most likely explanation for a lower 
prevalence in 2001 and 2002 was the Foot and Mouth disease outbreak that significantly reduced 
livestock grazing and access to the countryside. In total, 6,245,349 animals were slaughtered. During 
2001, there was a 69% reduction in the number of cases (428) compared to the previous year (1,382) 
(Hunter et al. 2003). It is likely that there was an additionai positive effect in the North West Region from 
the introduction of filtration. It is suspected that the iow prevalence of cryptosporidiosis in London is due 
to poor rates of reporting that have not yet been addressed (DWI 70/2/201, 2006). The seasonality of 
cryptosporidiosis has changed over time with large outbreaks in the spring now being rare. However, the 
late summer increase has been rising since 2001. C. parvum from animals is shown to be more 
prevalent in the spring whereas C. hominis from humans occurs more in the autumn. The autumn peak 
includes more patients reporting foreign travel whereas the spring peak is aimost exclusively domestic 
cases. The spring peak has been linked to lambing, calving and the application of slurry combined with 
high rainfall leading to run-off into water-courses. Clusters of cases during iate summer were confirmed in 
holidaymakers as a result of environmental exposure abroad (Smith et ai., 2006). There has been a 
decline in the number of C. parvum cases in each successive year since 2000 (Lake et ai. 2007). Also 
apparent from 2000 was a consistent decline in aii of the most prevalent waterborne infectious intestinal 
diseases (HD) including Giardia and E.co//0157. This was based on a study reported in a paper by Smith 
et al. (2006) that assessed enhanced surveillance of outbreaks of IIDs from 1992 to 2003.
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Since 1983, there were 149 outbreaks of cryptosporidiosis detected, comprising a totai of 9891 reported 
cases. The most common risk factor was the consumption of tap water, however, only accountable for 
about a third of outbreaks (table 6.1). There have also been many outbreaks associated with swimming 
poois although the number of cases is lower.
Table 6.1 Summary of Cryptosporidium outbreaks in the UK by transmission route: 1983-2005
Outbreak source / transmission route
Total number of outbreaks Total number of cases 
(lab positive)
Pubiic drinking water suppiy 55 7097 (5821)
Swimming Pool 43 799 (490)
Animal contact 16 936(294)
Person to person 10 276 (111)
Private drinking water suppiy 6 176 (30)
Unknown 5 148 (141)
Food borne 4 140 (81)
Interactive water features 3 191 (66)
Farm (unknown transmission) 3 25(19)
Other recreational water 2 27 (12)
Paddling pools 2 13(6)
Total 149 9851(7071)
(As adapted from Cryptosporidiosis: A report on the surveillance and epidemiology of Cryptosporidium 
infection in Engiand and Wales)
The first Cryptosporidiosis outbreak tentatively linked to drinking water in the UK was in 1983 (the year 
faecal screening began) where the geographic distribution of the outbreak matched a pubiic water suppiy 
but epidemiological evidence was limited (DWi 70/2/201, 2006). The first pubiished drinking water related 
outbreak in Engiand was in 1986 (Rush, 1990) where the outbreak was linked to a reservoir where 
oocysts were detected in rivers and streams; cattle nearby the reservoir were suspected as the source of 
contamination (DWI 70/2/201, 2006).
In the ten years between 1988 and 1998 there were 25 outbreaks of cryptosporidiosis in the UK 
associated with pubiic drinking water supplies. The association ranges from ‘possible’ to ‘probable’ to 
‘strong’ (definitions estabiished by Tiiiet et ai.). Fourteen of the incidents invoived increased reporting of 
cases of cryptosporidiosis but without reported detection of oocysts in water supplies (Bouchier, 1998).
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This highlighted that at the time, monitoring was not able to exclude the water supply as the source of 
oocvsts. The majority of waterborne outbreaks were associated with increased turbidity in the water 
however, the treatment standard applied to works identified as at significant risk, was not necessarily 
contravened. Groundwater incidents confirmed that there is risk of contamination to groundwater. The risk 
appeared to increase according to the time of year with most incidents reported in autumn or early spring. 
The general conclusion was that outbreaks of water reiated cryptosporidiosis are related to the adequacy 
of treatment and increased turbidity in water leaving a treatment works (Bouchier, 1998).
An outbreak in the South West of England in 1995 was the main catalyst for the government’s 
introduction of the Cryptosporidium Reguiations; it followed a similar outbreak in the same area in 1992. 
Due to a history of water quaiity probiems in the area, the Consuitants in Communicable Disease Controi 
were vociferous and were quick to report four cases of cryptosporidiosis at the start of the 1995 outbreak 
(Interview C). The DWI prepared a case however it did not proceed to a prosecution.
In February to March 1997 there was an outbreak associated with drinking water in North West London 
with 345 confirmed cases, the supplies coming from underground strata. The DWI conducted an 
assessment of the incident and made nineteen recommendations to the company including some reiated 
to recommendations from reports from the Expert Group on Cryptosporidium in Water Supplies. 
Recommendations were also made by an Information Letter to the wider industry on risk assessment of 
ground water sources, water quaiity monitoring and Incident Management Team communications (DWI, 
1999). The company reacted by introducing Cryptosporidium monitoring at 15 sites, membrane treatment 
at ail sites assessed as at significant risk and turbidity trigger valves to secure a proactive response to 
rising risk (Interview 0).
A paper by Gasman et al. (2000) suggested that because of the delay in sampling a tested for 
Cryptosporidium, that a water utility’s best chance to avoid an outbreak wouid be to issue a boil water 
notice based on trigger events that do not include the positive identification of Cryptosporidium oocysts in 
the treated water. It also proposed that the minimum turnaround time for meaningful surveillance data to 
be produced on an outbreak.
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6.2.2.1. Health Surveillance
Local health authorities are notified when there is an increase in stoois containing Cryptosporidium
oocysts. In England and Wales it is the Consultant in Communicabie Disease Controi (under the HPA) 
that receives this notification but they rarely contact the water company unless there is evidence of 
clustering or patterns that are above background levels. It is therefore down to the judgement of the 
Consultant in Communicabie Disease Controi as to whether the water company wouid be asked to 
provide information about the related water supplies. The Centre for Disease Surveillance an Controi 
(CDSC) for Engiand and Wales can establish clustering from epidemiological data collected nationally 
and report observations the local medical officer.
6.2.3. Occurrence and Detection of the Disease
Routine epidemiological surveillance allows the detection of geographic, age distribution and time related 
changes in a disease and can identify outbreaks of infection or patterns of sporadic cases. Routine 
laboratory surveillance can produce information on the type and pathogenicity of the parasite. Enhanced 
surveillance is used to investigate the source of an outbreak and focuses on gathering case specific data 
on likely risk factors. Anaiysis of surveillance data can help to determine exposure, prevalence, burden, 
morbidity, mortality, carriage and long term trends of disease (DWI 70/2/201, 2006).
Before the formation of the Heaith Protection Agency (HPA), a variety of different surveillance systems 
were in place. The ten Strategic Heaith Authorities of Engiand and Wales now contribute laboratory 
reports of cryptosporidiosis to a nationai HPA database at the HPA's Centre for Infections in Colindaie. 
Reporting positive specimens of Cryptosporidium is encouraged but not mandatory. In regions with a high 
incidence of the disease, enhanced surveillance is in place but this is not maintained throughout Engiand 
and Wales (DWI 70/2/201, 2006).
The Cryptosporidium reference laboratory is located in Swansea and managed by the Nationai Public 
Health Service (NPHS). The unit carries out research and provides core reference services for the UK. 
Some laboratory isolates are submitted to the unit for typing however, this is not routine across Engiand 
and Wales and there is no system for data transmission between the unit and the HPA Centre for 
Infections. The situation is similar for Northern Ireland, however, in Scotland there is a service level
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agreement that funds the typing of all isolates and the data are reported to Health Protection Scotland via 
NHSnet (National Health Service intranet service) (DWI 70/2/201, 2006).
There are many reasons why cases of disease may not be detected by surveillance. General 
Practitioners (GPs) decide whether a faecal sample shouid be taken from someone with diarrhoea. If a 
sample is not taken, the microbiological analysis does not take piace and therefore nothing is reported 
through laboratory surveillance. The HPA may request sampies to be taken by GPs if an outbreak is 
being investigated. Not aii hospital laboratories test for Cryptosporidium and those that do, often do not 
test ali sampies. The HPA has a Standard Operating Procedure for testing Cryptosporidium and 
recommends that aii faecal samples are tested (DWI 70/2/201, 2006).
A positive finding of Cryptosporidium in a stool sample is reported by the laboratory to the patient’s GP, 
the local Consultant in Communicabie Disease Control (CCDC), the local Environmental Health 
Department and nationally to HPA surveillance. Increasingly, anonymous information such as the age, 
sex and postcode of the patient is inciuded in notification. It has been estimated that there are likeiy to be 
around 15 cases of cryptosporidiosis in a community for every case that is diagnosed. This translates to 
an average of about 64,000 cases per year, compared to the average detected of 4322 (DWI 70/2/201,
2006).
Despite the interest in Cryptosporidium in many countries including the United Stated and the UK, little is 
know about the epidemiology of sporadic infection with this organism (Hunter et ai., 2003).
The importance of consumers’ compliance with boil water notices should not be underestimated when 
they are an important precautionary measure. Therefore, customer education should be considered part 
of the approach for minimising risk from Cryptosporidium (Gasman et ai., 2000).
6.2.4. Genotyping
The DWI and the Scottish Executive co-funded a project where aii laboratories in Engiand and Wales 
were asked to send aii Cryptosporidium-posWNe faecal sampies from January 2000 to December 2003 to 
the Cryptosporidium Reference Unit in Swansea for genotyping to species level . The aim of the study 
was to create a national collection of Cryptosporidium oocysts. Since January 2004, routine genotyping to
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species ievei has been conducted for observation at 43 identified laboratories throughout Engiand and 
Wales to support various DWI and DEFRA projects. Any laboratory can send isolates for genotyping to 
species level to support investigations. It is the HPA’s opinion that an assessment and decision should be 
made as to whether all Cryptosporidium-posWiwe samples should be typed considering how this might 
inform risk based decision making (DWI 70/2/201, 2006).
6.2.5. Treatment, Sampling and Analysis
Cryptosporidium oocysts are smaii in size (4-6 pm) makes their removai from water difficult to consistently 
achive (Rose et al., 2002). Cryptosporidium oocysts are resistant to chlorine disinfection even after 18 
hours of contact time (Rose et ai. 2002) and therefore may be present in treated water even when 
traditional indicators are absent. Giardia cysts are more susceptible to disinfection than Cryptosporidium 
oocysts (Rose et ai., 2002) and are therefore not a robust indicator. Conventional processes including 
coagulation, sedimentation, dissolved air flotation, rapid gravity filtration and slow sand filtration, can be 
effective treatments for oocyst removai when operated appropriately. High numbers of oocysts in raw 
water and inadequate or compromised treatment wouid result in significant numbers of oocysts being 
passed into suppiy.
Because of the difficulties, monitoring and treating for Cryptosporidium, water utilities have generally 
adopted muiti-barrier approaches based on risk minimisation and invoiving catchment protection, water 
treatment and pubiic education and notification (Gasman et al., 2000)
It is widely accepted that occasional grab water samples for Cryptosporidium is not appropriate because 
the chance of a sample being collected at the same time as a pulse of Cryptosporidium oocysts passes 
through a treatment works is iow. Continuous sampiing methods processing 1000 litres of sample in a 
day, are now proven as the best method of recovering oocysts. Traditional analysis for micro-organisms 
in drinking water was based on growing the organism in a culture. There is no growth stage in the 
anaiysis for Cryptosporidium parvum and hence viability is not known. Separate viability tests are now 
possible but require special equipment (Bouchier 1998) (Rose et ai. 2002).
The surest way to inactivate Cryptosporidium oocysts is to heat them (72°C for 1 minute), and in the 
domestic environment the easiest way to do this wouid be to bring water to the boil (Anderson, 1985).
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6.2.5.1. Catchment Control
It has been identified that as weli as water treatment, Cryptosporidium can be minimised by reducing
contamination of water sources within the catchment. Controls come under the broad categories of 
prevention, elimination and mitigation. Statutory mechanisms involving the Town and Country Planning 
legislation and Agriculture and Pollution Control legislation are available as prevention measures. 
Elimination may oniy be possible where the catchment is owned by the water company. Mitigation may be 
achieved through codes of practice, promotion of good practice and raising awareness.
6.2.6. The Cryptosporidium Expert Group
The Cryptosporidium expert group was established jointly by the Secretaries of State for Environment and 
Heaith following a large outbreak of cryptosporidiosis in Swindon and Oxfordshire (Thames Water area) 
in 1989. The remit of the group was to identify how best to control Cryptosporidium in water supplies. The 
first report from the group (Badenoch, 1990) was accepted by the government who went on to establish a 
nationai research programme steered by the DWI producing reports in 1992 and 1994. Methods for 
reducing the risk of infection by preventing Cryptosporidium getting into water supplies, monitoring 
strategies and the management and investigation of outbreaks were documented (Bouchier, 1998). The 
DWI has monitored the implementation of those recommendations by water companies.
The expert group was re-convened in 1997. A third report was produced assessing research findings and 
implementation of the recommendations from the second report pubiished in 1995 (Badenoch 1995) 
(Bouchier, 1998). A key conclusion was that conventional water treatment for the removal of particulate 
material, when operated properly, was effective in removing Cryptosporidium oocysts from water.
In early spring 1997, there was a further outbreak in Hertfordshire (Three Valleys Water area) that was 
associated with ground water, a category of water that had been considered at iow risk of contamination 
by Cryptosporidium. The expert group was re-established to produce further advice ( Bouchier, 1998).
6.2.6.1. Advice to Water Utilities
The main recommendations from the expert group in the 1998 report ‘Cryptosporidium in Water Supplies:
Third report of the group of experts' included the following:
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To prepare for when a supplier becomes aware of oocysts in the water supply through detection in the 
water, changes in operations, reports to the local authority on an increase in Cryptosporidium oocysts in 
stools or surveillance by the Department of Health detecting a cluster, the supplier should;
• Investigate if there is the possibility of oocysts in the raw water reaching supply;
• Develop local liaison arrangements with local authorities for the quick assessment of risk to 
health when oocysts are detected;
• Ensure operators are trained to recognise circumstances that can put supplies at risk. 
Procedures should be in place to rapidly recognise and appraise the effect of changes in 
operational circumstances;
• Consuitants in Communicable Disease Control (CCDC) or Consultants in Pubiic Heaith Medicine 
(CPHM) must be provided with water suppiy zone maps to help them assess outbreaks. Health 
Authorities should make early contact with suppliers if an outbreak is suspected.
Regarding the effectiveness of treatment;
• Treatment works shouid be designed to handle typical peak turbidity and colour loadings of the 
source water;
• Waste process water shouid be treated before being returned to the head of the works;
• Treatment works should be operated within design capacity and without bypass of the processes
that remove turbidity;
• In the event of an emergency, if treatment steps must be bypassed, a boil water notice must be 
issued if turbidity targets are not met;
• For high risk sites, the effects of filter start up on final water quality shouid be minimised by 
practising delay start up after back-wash;
• Coagulation and flocculation processes shouid be checked regularly to meet changing raw water 
conditions;
• There shouid be dedicated wash water mains for wash water flow;
• Filters shouid be operated under optimum conditions with attention paid to the quaiity and depth
of media and the operation of the backwashing/air scouring system;
• Staff shouid be trained to understand the potential effect on final water quality of even small 
changes within the catchment or treatment;
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Related specifically to turbidity, were recommended to:
• Check that monitoring is appropriate to the risk;
• Install continuous online monitoring at high risk sites on the outlet of all filters and on final treated 
water;
• Consider alarms according to the normal average turbidity for the works and significant deviation;
• Have appropriate responses to alarms based on the level of risk and the history of the source. 
Action may include immediate sampling for Cryptosporidium, isolation of the source or filters, or 
boll water advice to customers;
• Consider the use of particle counters in conjunction with turbidity monitors for breakthrough 
indication (Bouchier 1998).
6.2.6 2. Identifying incidents
The importance of Incident Management Teams (IMT) and Outbreak Control Teams (OCT) was 
highlighted in the Cryptosporidium expert group’ third report. In order for them to be effective, the 
following recommendations were made:
• Suppliers should review their working relationship with local authorities and Environment Health 
Officers. Criteria for identifying outbreaks should be established as well as procedures for 
activating OCTs.
• Criteria should be set for Issuing and withdrawing boil water notices.
• As part of the OCT, the supplier should encourage the use of good epidemiology to establish the 
source of the outbreak, including whether illness Is associated with the drinking water supply. 
Response to procedures should be rehearsed regularly by the IMT and OCT.
To aid the understanding of the relationship between occurrence of oocysts in water supply and
outbreaks, the following additional measures were recommended:
• Local studies to establish background levels of Cryptosporidium.
• The keeping of log books to note times, key facts, summaries of phone calls and action taken by 
named staff.
• A list of national experts should be established for contact during an outbreak.
• OCT reports on waterborne outbreaks should be formally received and recommendations 
commented upon by the DWI.
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• Water from any source that might be consumed by immunocompromised persons should be 
brought to the boil before use.
• Research on oocysts in sewage effluents should be directed at typing and host specificity.
• Advice on the storage and disposal of animal waste should be reaffirmed and efforts increased to 
encourage farmers to follow codes of good practice
• Advice on personal hygiene for the handling food, the preparation of ice and bottled water should 
be reviewed and promoted by the FSA.
• Further training of staff in laboratories might be needed in light of errors in identification of 
Cryptosporidium (Bouchier, 1998).
The DWI’s role related to the recommendations is to monitor their implementation through, for example 
technical audit.
6.2.7. Cryptosporidium Regulations
In May 1998, the DETR Issued a consultation document ‘Preventing Cryptosporidium getting into Public 
Drinking Water Supplies’ (DETR, 1998). This presented the proposed amendments to the Water Supply 
(Water Quality) Regulations 1989 including a treatment standard of one oocyst in 10 litres based on 
continuously sampling 1000 litres of treated water per day. The treatment standard was derived from 
research looking at a large number of routine samples for water treated according to accepted good 
practice with no increase of cryptosporidiosis in the community. Limited information on infectivity indicated 
that an infective concentration was at least an order of magnitude greater than one oocyst in 10 litres 
(Bouchier, 1998).
Table 6.2 Extracts from the 1989 Amended Regulations (Amendment 1999 No. 1524)
Regulation Details
23A
‘Risk assessment for 
Cryptosporidium’
A risk assessment to be carried out at each works by 1^ October 1999 
A notice for re-assessment can be served if Secretary of State believes the 
RA to be inadequate
When a works assessment has an agreed ‘at significant risk’ result, the 
supplier must provide an estimate for when Regulation 23B can be met. 
The supplier, for works not required to comply with Regulation 23B, must 
notify the Secretary of State of anything that may affect the risk 
assessment.
Significant risk is if the average number of oocysts per 10 litres water
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Regulation Details
supplied is <=1.
23B
Treatment for 
Cryptosporidium’
If required to meet this Regulation under 23A the aim is to reduce the 
average number of oocysts in treated water to <1 in 10 litres.
This can only be proved If the water sampled and collection devices are 
analysed in accordance with this Regulation.
A continuous sample of water of at least 40 litres average per hour of 
sampling period to be taken at the point water leaves the works -  
contamination to be prevented.
The collection device should be removed daily by an approved method and 
a record to be made of the volume passed through the device, records 
being kept for one year.
Collections devices must be kept secure after removal to prevent material 
alteration.
Analysis must take place within three days of the removal of the collection 
device.
When there is increased turbidity or another indication of the possibility of 
increased numbers of oocysts, the collection device should be removed 
and analysed immediately.
The results of the analyses should be certified setting out the average 
number of oocysts per 10 litres of water contained in the sample.
The 2000 Regulations incorporated the 1999 amendment Regulations.
Table 6.3 Changes to Amendment Regulations within the 2000 Regulations
Regulation Changes or Additions to the 1999 Amendment Regulations
27
Risk Assessment for 
Cryptosporidium
Any new works must be assessed for Cryptosporidium risk.
28
Procedure following RA, 
and prohibition of supply
Water shall not be supplied unless the supplier has received a notice for 
acceptance of ‘no significant risk’ assessment or compliance with treatment 
requirements
29
Treatment for 
Cryptosporidium
Unchanged
139
6.2.7.1. Implementation
The Regulations came into force in June 1999 and applied a treatment standard for which failure was a 
criminal offence. Also included was the requirement for all companies to carry out a risk assessment for 
each site to establish the Cryptosporidium risk according to guidance provided by the DWI: the 
assessments had to be submitted to the DWI by October 1999. The water companies identified 335 sites 
out of 1500 as at ‘significant risk’. When a site was assessed as at ‘significant risk’ by the company, the 
DWI required treatment to be Installed to replace or compliment existing processes or strict monitoring 
procedures were put in place. When treatment was able to continuously remove particles of one micron, 
integrity checks were the only requirement. Sites at significant risk without such a process were required 
to have continuous sampling monitoring systems installed. Companies had two months to submit their 
improvement programme proposals with the DWI agreeing programmes in February 2000 and 
commissioning of sampling installations taking place between April 2000 and March 2001. As a result of 
risk assessments for Cryptosporidium, over 300 treatment works were classified as at significant risk (one 
fifth of the total number (Morris et al. 2007)), 103 were abandoned or taken out of use and 51 works had 
membrane filtration installed. Closer attention was paid to the operation and maintenance of works (Lloyd, 
2002). Fourteen laboratories were approved for the analysis of Cryptosporidium samples. Sampling in 
practice meant 1000 litres passing through a continuous sampling cartridge per day. If there was sign of 
breakthrough or high turbidity, the sample was required to be removed immediately for analysis. Any 
failures of the standard had to be reported to the DWI immediately with all daily data provided in monthly 
returns. The Genera Fllta-Max sampling filter met the requirements for continuous sampling and recovery 
of oocysts and was coupled with a monitoring system that recorded flow and pressure and linked to 
telemetry. The continuous pressure measurement provided an indication of increased turbidity. A protocol 
for the analytical and reporting process was developed by the DWI. All sampling units were checked by 
the DWI to ensure they met regulatory specification. The system of sampling and enough storage 
capacity allowed sufficient time for a boil water notice to be Issued before drinking water went out into 
supply (Rouse, 2001).
6.2.7.2. Industry Response
There is consensus from companies that some good aspects resulted from the Cryptosporidium 
Regulations in addition to the more robust protection against Cryptosporidium reaching distributed water 
supplies. Companies began to pay more attention to process control and especially turbidity and
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particulates. Generally, there were tighter controls including online turbidity monitors and sometimes 
‘speed cameras' at the outlet of a works that would produce an alert If the works began to operate outside 
of its design capacity (Interview A).
Risk Assessments were completed prior to the AMP3 period in preparation for the Regulations being 
introduced within that period of 2000 to 2005. The treatment schemes for Cryptosporidium were more 
successful in gaining funding than the monitoring schemes and so in many cases companies were not 
directly funded for the Cryptosporidium Regulations and costs had to be met by internal budgets. The 
additional benefits of better process operation and control resulting from treatment programmes for 
Cryptosporidium were generally not gained by those companies that took the monitoring approach 
(Interview A).
It became apparent that despite the Regulations that some companies were not swift with their actions 
after outbreaks occurred, sometimes having meetings with local and health authorities months after the 
event. Many of the recommendations in the Cryptosporidium Experts group’s third report tackled issues 
such as this, the main aim being appropriate and timely action upon discovery of oocysts in supply or 
evidence of an outbreak.
62.7.3. Impact
The Cryptosporidium Regulations were implemented In 1999. According to the 2006 DWI Report^since 
their implementation, there has been a reduction in the cases of cryptosporidiosis in the first half of the 
year, but not in the second half. Using statistical modelling of the data available from 1989-1999 
predictions of cases were estimated for the years 2000 to 2005. Consistently, the actual numbers of 
cases was below the predicted numbers for the first part of the year from 2000 onwards (Lake et al., 
2007). The most significant difference between the predicted number and actual number was for the first 
half of 2001. This coincided with the 2001 Foot and Mouth disease epidemic which led to the slaughter of 
over six million livestock and restricted access to agricultural land (Hunter et al., 2003). A consequence
Cryptosporidiosis: A report on the surveillance and epidemiology of Cryptosporidium infection in England and 
Wales Gordon Nichols, Rachel Chalmers, lain Lake, Will Sopwith, Martyn Regan, Paul Hunter, Pippa Grenfell, Flo 
Harrison, Chris Lane. DWI 70/2/201 2006
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was that there may have been a reduced incidence of Cryptosporidium in livestock although not 
permanently due to re-infection from other animals such as rodents (Sopwith et al., 2005). For the second 
half of the year In 2001, 2002 and 2004, the actual and predicted numbers are reasonably similar. 
However, for 2000 and 2003 the actual numbers were significantly higher than predicted and attributed to 
travel cases (which are poorly recorded in national surveillance) (Lake et al., 2007). The autumn peak Is 
dominated by C. hominis and because It requires a human reservoir host, most related illness is likely to 
be due to foreign travel, person to person transmission, swimming pools and contamination of drinking 
water by human sewage (Lake et al., 2007) (Sopwith et al., 2005). It is suggested that changes in 
cryptosporidiosis after the Cryptosporidium Regulations in the second half of the year are less likely to be 
related to drinking water. In which case, the Increases In autumn that are suspected to be related mostly 
to foreign travel and person to person contact may be masking the effect of drinking water (and hence the 
effect of the Cryptosporidium Regulations) on the numbers of cases in the autumn. Focussing on the first 
half of the year, there has been a reduction in cases implying that the Cryptosporidium Regulations have 
had the most impact in reducing infection with C. parvum as this species dominates infections in the first 
half of the year. The most compelling evidence of this was the study of the North West Region where 
eight authorities experienced high spring peaks of cryptosporidiosis cases between 1996 and 2000. The 
authority areas were almost exclusively fed from the same supply that was subject to improved treatment 
with the introduction of the Cryptosporidium Regulations. A significant reduction was shown to be the 
result with the mean weekly number of oocysts detected In water taken from all monitored sites showing a 
consistent annual decline (Sopwith, 2005).
Public health risk has been reduced with the Implementation of the Cryptosporidium regulations as the 
risk assessment process resulted in companies scrutinising their sources and treatment facilities, 
executing risk reduction measures where they were significant risk was established (Morris et al., 2007). 
It Is estimated that the Cryptosporidium Regulations have prevented 905 reported cases per year. (Lake 
et al., 2007).
6.2.8. Amendment Regulations (2006)
In December 2006 a consultation document was published by DEFRA on the amendment of the Water 
Supply (Water Quality) Regulations 2000 and the Water Supply (Water Quality ) Regulations 2001 (the
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latter refers to the regulations that implement the 1998 DWD in Wales). The main driving factors for the 
consultation detailed within the document were as follows:
• The Surface Water Abstraction Directive (75/440/EEC) (SWAD) will be repealed in December 
2007 and replaced by Article 8 of the European Directive 2000/60/EC (the Water Framework 
Directive (WFD)). The SWAD specifies guide values for classes of water bodies used for drinking 
water supplies and sets out the appropriate level of treatment to be used in very general terms 
(DEFRA, 1998). Regulation 26 of the 2000 Regulations transposes the SWAD.
• In 2004, the WHO recommended a Risk Assessment and Risk Management approach to ensure 
the safety of drinking water. The approach entitled Water Safety Plans (WSPs) (section 6.3) is 
advocated by the DWI and the industry in England and Wales has begun to Implement WSPs.
• The WFD introduces a requirement for raw water monitoring of sources used for the abstraction 
of drinking water; DEFRA and the Welsh Assembly Government aim to implement this cost 
effectively. Article seven of the WFD requires water bodies to be protected from deterioration with 
the long term aim of reducing the level and cost of purification treatment required in the 
production of drinking water. The DWI in collaboration with DEFRA, the EA and water companies 
established that the most cost effective way of carrying out the WFD monitoring requirements 
would be through adjustment and reporting of water companies’ operational raw water monitoring 
plans. The DWI also proposed that the details of the monitoring requirements of Article seven 
could be achieved through a risk assessment approach.
• DEFRA has a target of a 30% reduction in administrative burden of regulations on industry. 
Implementing a risk based approach to WFD monitoring and improving effectiveness through 
focus on outcomes and simplification where appropriate would contribute to achieving this target.
The consultation issued in December 2006, set out draft proposals for amending to the 2000 Regulations. 
In particular, the existing requirement for a Cryptosporidium risk assessment is extended to take account 
of all potential dangers to human health. A single comprehensive risk assessment would provide a 
mechanism for companies to implement risk based raw water monitoring as required by the WFD. The 
current arrangement for Cryptosporidium risk assessment notices would be removed and replaced with 
the provision for the DWI to serve enforcement notices with respect of treatment works identified at high
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risk. It is proposed that Regulation 29 (Treatment for Cryptosporidium) would be revoked due to the 
following reasoning;
• At least 400,000 one thousand litre samples had been taken since 2000 at works classed as 
being at significant risk and only a small number of samples contravened the treatment standard.
• Cryptosporidium monitoring arrangements were disproportionately more stringent than for any 
other substance, parameter or micro-organism that poses a potential risk to human health.
• Administrative aspects of the regulations were time consuming for both companies and the DWI.
• Improved science means that inactivation as well as removal processes can be used as effective 
barriers.
• No prosecutions have been taken forward for breaches of this regulation since 1999.
• The treatment standard had not prevented outbreaks occurring.
Despite the revocation of Regulation 29, risk assessment would still be required but will extended to all 
risks including those mitigated through improved source water protection, improved treatment or both. 
Monitoring would still be required to validate the risk assessment and effectiveness of mitigation 
measures and for Cryptosporidium this could be the demonstration of physical removal or effective 
inactivation dose (DEFRA, 2006b).
The results of a study by Signor et al (2006), involving the mathematical use of Qualitative Microbiological 
Risk Analysis and a Systems Action Management framework, suggested that routine monitoring for 
pathogens in drinking water had questionable worth as scenarios including different combinations of 
monitoring, response programmes and variations in oocyst distribution and load did not achieve the 
‘acceptable’ Infection rate (United States Environmental Protection Agency benchmark) of 1 in 100,000 
(Signor et al. 2006).
6.2.9. Critical Review
The case of Cryptosporidium demonstrates a long running drinking water quality issue affecting all 
companies due to the creation of Cryptosporidium specific provisions in Regulations. Reducing the risk 
from Cryptosporidium in water supplies proved and still proves to be a challenge to both the DWI and 
companies. Research was being carried out by various groups from the time the regulatory regime was 
established in 1990. The main work used by the water industry were reports produced by the
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Cryptosporidium Expert Group and the HPA. Within these particular reports, It was established and 
confirmed that outbreaks of cryptosporidiosis related to drinking water were occurring and were therefore 
causing a public health burden. High profile outbreaks occurred throughout the 1990s and it was clear to 
the DWI that the regulatory regime at the time was not dealing with the risk appropriately. Generally, one 
of the most critical issues, was the lack of data for all areas related to Cryptosporidium (the sources of the 
organism, routes through to drinking water and the infective dose etc.). Some proof of this lack of 
information was the assumption that ground water supplies were not at risk from Cryptosporidium 
contamination which later was proved as not be the case when there were outbreaks related to a ground 
water source (prior to the Cryptosporidium Regulations). It was widely established at the start of the 
regulatory regime that outbreaks of cryptosporidiosis were related to swimming pools, farm animals and 
various other sources other than drinking water. However, the lack of robust monitoring and health 
surveillance meant there were many unanswered questions about the exact source (Inability to prove the 
source was not drinking water), nature and extent of outbreaks.
Through research by the DWI and reports from the Cryptosporidium Expert Group, recommendations 
were gradually implemented by the industry. Despite these efforts and the growing information and 
knowledge base for Cryptosporidium during the early to mid 1990s, outbreaks still occurred. The outbreak 
In the south west of England in 1995 was one of the main catalysts for the government to take regulatory 
action. A prosecution case was prepared against the company but the case did not make it to court. The 
case rested on the report of the Outbreak Control Team which was ruled inadmissible In court (having 
however been appropriate for the purposes of the Outbreak Control Team) because statistical analysis 
was used to show that Cryptosporidium was the cause, such evidence being inadmissible as it did not 
prove ‘beyond reasonable doubt’ (DWI, 1998). The outbreak In North London and Hertfordshire in 1997 
was the other critical catalyst for government action. In this case, the DWI considered that there were 
grounds for prosecution for the supply of water unfit for human consumption. However, advice from the 
leading Counsel was that prosecution would have to rely on the report from the Outbreak Control Team 
and would therefore not be successful. These two cases were the start of a worrying trend; two cases that 
did not make it through to prosecution. Unfortunately, under the legislative and legal structure of the time, 
the 1995 outbreak and subsequent failed case, had set a precedent that was not acceptable to Ministers 
when the Issue was protection of public health.
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There were outbreaks of cryptosporidiosis in communities with fairly high numbers of confirmed cases. 
Not having enough data or information available to prove that the source of the outbreak was drinking 
water or even discount it as the source, had lead to the breakdown of the highest level of the enforcement 
process available to the DWI, prosecution. It must be appreciated that the DWI had been successful in 
prosecuting companies for supplying water unfit for human consumption on many other cases related to 
taste, odour and appearance totalling six cases between 1990 and the time of the 1995 Cryptosporidium 
case. The concern was that the DWI was able to prosecute companies when consumers rejected the 
drinking water, but were actually unable to prosecute when consumers had contracted cryptosporidiosis, 
an illness, from their drinking water supply. Protecting public health is the primary objective of the DWI 
and so the situation had at this point become a serious matter.
Based on the limited information available at the time, proposed regulations were put to consultation, 
focussing on the risk assessment, treatment and sampling of Cryptosporidium. Guidance was issued by 
the DWI for the assessment of sites in relation to Cryptosporidium risk. The DWI conducted a review of 
whether the assessment methodologies were appropriate and that the conclusions reflected the facts 
within the assessment. The numbers of assessments queried by the DWI were very low and usually 
attributed to lack of sufficient Information. The intension was once all the ‘at risk’ sites had treatment 
installed and the necessary monitoring with a robust chain of evidence for samples, should the treatment 
standard be breached, there would be enough evidence to prove the criminal offence beyond reasonable 
doubt. This has, to date, proved not to be the case.
The situation that unfolded was unexpected. Two further outbreaks occurred in 1999 and 2005 but did not 
coincide with a company breaching the treatment standard. As far as prosecution was concerned, the 
situation had not changed. For an outbreak where epidemiology that was not admissible in court pointed 
to the drinking water, there was still not the sufficient evidence to prosecute, especially If the company 
had continuous monitoring showing no breach of the treatment standard. The DWI were still unable to 
prosecute a company for causing illness. Despite this however, there were a raft of positive outcomes 
from the industry’s implementation of the Cryptosporidium Regulations. There was a new focus placed on 
the importance of turbidity and particulates and process control was greatly improved. The main
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treatment option for Cryptosporidium was the use of membrane filters. Membranes are a tertiary 
treatment (primary treatment for ground water) and therefore rely greatly on the performance of 
secondary treatment to work effectively. Companies had to ensure their secondary treatment was 
optimised in order to operate their membrane plant at an effective level and gain the full benefit. 
Companies were wary of the possibility of prosecution if the Cryptosporidium standard was breached and 
so produced accurate risk assessments almost across the board and did not delay In the design, 
installation and commissioning of treatment. Some companies were a little too fast in their action to put in 
membranes and in some cases did not carry out sufficient pilot testing that resulted in choosing 
inappropriate types of membrane that in some cases could not withstand the cleaning chemicals for 
example. This study has found that the industry accepts that there were many other benefits that came 
from carrying out risk assessments for Cryptosporidium and the treatment improvements that had to be 
made.
For a prosecution related to water unfit for human consumption to be successful, this study suggests that 
the following would have been necessary:
• Positive tests for oocysts in treated water with a robust chain of evidence for samples;
• The related outbreak being within 5-10 days of detecting oocysts in the treated water;
• Stool samples taken from those with the illness to confirm cryptosporidiosis and to allow 
genotyping, again with a robust chain of evidence, to match to oocysts recovered from the treated 
drinking water;
• Epidemiology Indicating that the drinking water supply was the source.
The other basis for a prosecution is the contravention of the Cryptosporidium treatment standard. It is 
apparent that although the Cryptosporidium Regulations prescribed vigorous chain of evidence 
requirements, the same was not true of the samples taken from those consumers infected for outbreak 
surveillance. Health professionals and health sector laboratories do not have chain of evidence 
procedures that reflect those used by the water Industry. In conclusion, even if a case brought to court 
satisfied all of the criteria listed above, there is still potential for the evidence to be inadequate for a 
prosecution case.
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The proposed amendment Regulations will remove the treatment standard and hence the criminal 
offence of breaching that standard. They also remove Regulations that prescribe risk assessment and 
treatment specifically for Cryptosporidium. However, companies will have to include Cryptosporidium as a 
high risk hazard in a wider risk assessment that considers all factors that have an effect on drinking water 
quality. Another addition is the criminal offence not to adequately treat and disinfect water before supply. 
Choosing to ignore Cryptosporidium as a hazard would forgo a company’s due diligence should a 
drinking water related outbreak occur. Disinfection techniques such as UV would be acceptable with the 
proposed amendment Regulations, therefore it would not be the case that detection of oocysts in treated 
water demonstrated insufficient treatment or disinfection. UV technology was first introduced in the US in 
1916. The advantages of UV disinfection includes avoiding the addition of chemicals to the water, the 
inactivation of protozoa, relatively short contact times and no by-products have been Identified (Rose et 
al., 2002). Oocysts would be present In the water, but if for example UV was used appropriately, they 
would be inactivated. In this case, the company would have to demonstrate through their validation 
monitoring that an effective dose of UV was being applied to the drinking water. If there was an outbreak 
of cryptosporidiosis or any other illness in a community and the company could not demonstrate 
adequate disinfection they would be liable for prosecution. The enforcement aim of these provisions is to 
overcome the past problem of not being able to prosecute a company if they caused illness in a 
community.
Data on Cryptosporidium infection is improving, however there are still areas that would benefit from 
further improvements. In order to conclude that the Cryptosporidium Regulations had a positive effect In 
reducing the number of cases of cryptosporidiosis overall, more Information is required on the nature of 
the autumn peak that is claimed to mask the improvements in the second half of the year. A dominance of 
C. hominis during the autumn peak may suggest that person to person (travel cases) account for the 
majority of cases however this does not rule out that sewage works may be the source.
In order to improve the data regarding Cryptosporidium, better guidance would need to given to health 
professionals to increase the number of samples taken, especially during the autumn peak, with 
additional information pertaining to the source of the illness such as foreign travel. Methods for screening 
faecal samples need to be improved and standardised. All stools samples should be tested for
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Cryptosporidium and species typing should be much more widespread. Cryptosporidiosis should be a 
reportable disease. Implementation of the conclusions and recommendations in the DWI’s 2006 Report 
Cryptosporidiosis: A report on the surveiiiance and epidemioiogy of Cryptosporidium infection in Engiand 
and Waies would improve investigations and move towards discovering the true extent of the positive 
effect of the Cryptosporidium Regulations.
The reaction of the DWI regarding Cryptosporidium can be explained and tracked over time since the 
creation of the regulatory regime for the water industry in 1990. No specific standard was set for 
Cryptosporidium in WHO Guidelines but within the 1998 European DWD there is a provision in article four 
‘general obligations’ that states “water intended for human consumption shaii be whoiesome and dean if 
it is free from any micro-organisms and parasites and from any substances which, in numbers or 
concentrations, constitute a potentiai danger to human heaith”. The 1989 Regulations included within it 
the wholesomeness definition: “the requirement that the water does not contain any eiement, organism or 
substance (other than a parameter) at a concentration or vaiue which wouid be detrimentai to pubiic 
heaith”. Outbreaks with an Indication of relation to drinking water supplies caused concern and not just in 
the UK. The largest outbreak in North America occurred in 1993 affecting around 400,000 people in 
Milwaukee, Wisconsin (WHO, 2006). The concern lead to a steady level of research throughout the 
1990s sometimes initiated or Informed by continued outbreaks. The combination of being unable to 
exercise the full enforcement system which would have given companies the Incentive to take action and 
allow the DWI to demonstrate that negative impact on human health was unacceptable, and the results of 
research suggesting that source contamination and the effective operation of treatment processes were 
major contributing factors to the risk and health burden, ultimately led to the creation of the 
Cryptosporidium Regulations. Between 1999 and 2006 the regime was in place and for the first time, 
monitoring was demonstrating the Cryptosporidium situation at sites at significant risk. Companies were 
detecting Cryptosporidium in their treated water, but at lower levels than the treatment standard, that as a 
numerical standard was unique in the World. The standard proved to be unhelpful for the enforcement 
process although it did indicate that outbreaks have occurred with a likely association with drinking water 
supply when the continuously monitored treatment works was not detecting levels of Cryptosporidium 
higher than the treatment standard (Howe et al., 2002). As a result of the monitoring data, continued 
research into Cryptosporidium and the international advocacy of Water Safety Plans Involving wider risk
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assessment, action was taken by the DWI to amend the 2000 Regulations. Amongst a raft of proposed 
amendments were a selection directly related to Cryptosporidium and risk assessments. Considering the 
length of time it can take for legislation to be changed, spanning years for instruments such as the 
European DWD, the DWI has been quick to react to the changing situation for the water industry 
regarding Cryptosporidium and risk assessment. Much has been gained through the implementation of 
the Cryptosporidium Regulations by the industry and so the proposed amendment Regulations attempt to 
reinforce the progress and achievements made with the recognition of new information and developments 
in risk assessment and risk management methods and treatment technology. The actions of the DWI 
were proportionate when considering the challenges to protecting public health that needed to be 
overcome in the late 1990s. The situation after the Cryptosporidium Regulations changed and the DWI 
acted upon this when they were satisfied by evidence and experience of Cryptosporidium and outbreaks.
6.2.10. Summary
• There is a health burden from Cryptosporidium;
• There Is a seasonal distribution of Cryptosporidium with more cases in the spring and autumn;
• Routine surveillance detects only a proportion of cases;
• Effectively operated conventional treatment and micro-filtration remove Cryptosporidium oocysts 
from drinking water;
• Continuous monitoring is the best way to detect Cryptosporidium oocysts;
• Catchment control can have a positive effect, reducing the risk of source water contamination;
• High profile large outbreaks and the Inability to prosecute led to action by Ministers;
• The Cryptosporidium Regulations required all sites to be risk assessed and action had to be 
taken for those at ‘significant risk’.
• The Cryptosporidium Regulations resulted In wider improvements to drinking water treatment 
processes;
• The treatment standard, whilst based on sound knowledge at the time, was found to be 
Ineffective for the enforcement process.
• The Amendment Regulations seek to remove the treatment standard that has never resulted in a 
criminal offence prosecution, and replace It with a criminal offence to not disinfect drinking water;
• The Amendment Regulations would also introduce a wider risk assessment for water supply 
systems and the option of using inactivation methods;
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• The Amendment Regulations would remove the chain of evidence requirement for 
Cryptosporidium monitoring;
• Whilst many companies believed the Cryptosporidium Regulations to be excessive, there was 
sound reasoning to take regulatory action;
• The scope of the Cryptosporidium Regulations was found to be excessive by the DWI and action 
is being taken to resolve this only seven years on from the first Amendment Regulations in 1999.
• Company perceptions have been affected by the events described in this section (further 
explored in section 4);
• The 2006 DWI report demonstrated the positive effect the Cryptosporidium Regulations had on 
reducing instances on cryptosporidiosis during the spring period;
• Further research is required to determine the affect of the Cryptosporidium Regulations on the 
autumn peak and the significance of predominance of C. hominis during this period (relation to 
sewage).
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6.3. Drinking Water Safety Pians
6.3.1. Introduction
This section introduces the Water Safety Plan (WSP) concept, including the origins of the methodology,
and the perceived benefits of application to developed water supply systems.
WSPs should not prove to be a major challenge to the water industry in England and Wales. If they are 
implemented effectively, they will identify some of the deficiencies in water supply systems that have not 
been solved through more common management practices. A review of how the DWI introduced WSPs to 
the industry, the industry’s response and how integration into the regulatory framework was approached, 
highlights positive and negative elements to how the DWI and water companies met this new industry 
challenge.
In order to produce this study into WSP implementation in England and Wales, various sources of 
information were utilised. In the first instance, the author shadowed the DWI to events where their 
advocacy of WSPs was conveyed, information was provided on how implementation should take place 
and the expectations of the DWI of national adoption were expressed. The author was also an observer 
at internal DWI meetings were the advocacy strategy was discussed and formulated.
WSP Implementation In England and Wales was one of the themes covered In Interviews with water 
company personnel covered in Section 4. An extensive amount of information was gained through 
discussing this subject during interviews, including facts such as whether the company had started to 
formulate methodology for achieving WSPs, and views including if the company believed there to be any 
benefits in using the WSP approach.
The final most valuable activity that supported research for this section was the author observing informal 
meetings between water companies and the DWI’s Strategy Advisor. These meetings were an 
opportunity for the companies to present their progress, with a view to receiving feedback and advice 
from the DWI. This practice of Informal face-to-face meetings was successful and well received by 
companies when it was utilised during the implementation of the Cryptosporidium regulations. The author
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was party to the material provided from companies to the DWI and the feedback that was communicated 
by the Strategy Advisor back to the company. Comprehensive notes were made by the author to serve as 
reference material for the production of this thesis. The meetings usually took place at water company 
offices and therefore a considerable amount of travel was involved In visiting almost all companies in 
England and Wales.
6.3.2. Water Safety Plan Concept
6.3.2.1. The Foundations
The Constitution of the World Health Organisation (WHO) includes in its first principles that ‘Health is a
state of complete physical, mental, and social well- being and not merely the absence of disease or 
infirmity: the enjoyment of the highest attainable standard of heaith is one of the fundamental rights of 
every human being without distinction of race, religion, poiiticai belief, economic or social condition’. The 
WHO is concerned with the provision of drinking water to all people and considers the world population, 
not just particular groups therefore moulding a rationale that can be applied universally to the provision of 
safe drinking water.
It is estimated that world wide 1.8 million people die from diarrhoeal disease, a majority of these being 
children in developing countries. In the developed world, a safe drinking water supply is something often 
taken for granted. ‘Safe’ does not necessarily mean ‘zero risk’ as this is a standard that could not be 
realistically achieved (Hrudey et al., 2006). Hrudey (2006) suggests that safety could be defined as ‘a 
level of risk so negligible that that a reasonable, well-informed individual need not be concerned about it, 
nor find any rational basis to change his/her behaviour to avoid such a small risk’. This would mean that a 
consumer would not expect to become III or die from drinking or using their water supply.
There are many factors to take into account when embarking on providing a supply of safe drinking water 
to the public; these include the available water resources of the local area, treatment methods and 
technologies available, the contaminants that may be present In source waters and their possible origin 
(natural, human or Industrial activity): in fact, the list is too long to detail in these terms. In many countries, 
it has been historic practice to achieve the best with the resources available with management practices 
developing according to the specific situation of the country and region. The development of the water 
Industry in England and Wales Is explained in detail in Section 2. The only standardisation applied to
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drinking water in Europe are the limits set for parameters in water that cause risk to human health. These 
are based on the WHO guideline values and prescribed in the Council Directive for Water Intended for 
Human Consumption 98/83/EC, the Drinking Water Directive (DWD).
The approach to water supply in developed countries is one where a water supplier monitors the quality 
of raw water sources, treatment is applied according to what substances are present in the water to meet 
prescribed standards. Water then leaves the treatments works, entering the distribution system and 
ultimately a consumer's property where responsibility for the quality ends in most cases. This very simple 
approach was possible because over the years, supply networks were established and suppliers 
developed the means to treat the available raw water. It is evident that England and Wales Invested 
poorly In the water industry prior to privatisation and thus assets and drinking water quality suffered.
The majority of countries have historic industrial development and therefore different water industry 
systems have evolved over the years according to the social, economic, political and industrial 
background. Those countries at a lower level of development compared with those more advanced may 
be operating on a more basic level where; the population may be dispersed, populated areas may be 
small or remote without any established supply networks and sources might be of poor quality.
With the ultimate aim of WHO Guidelines for Drinking Water Quality being the protection of public health 
and the simplest way to do this was to produce standards and limits for the parameters known to harm 
human health. In the developed world, a system of standards with monitoring had been adopted by 
Governments and most importantly by higher organisations such as the European Commission (EC), 
overlooking all its Member States, ensuring that standards are met. Where within a country there are 
governments and organisations established to monitor drinking water suppliers with the necessary 
powers to ensure that legislation is followed, the standards help to achieve a certain level of protection of 
public health because the industry and stakeholders striving to meet them. Monitoring provides a means 
of checking treatment processes and provides data for the purpose of reporting. There is however, a 
fundamental problem with this model of standards and monitoring which is that should one of the 
parameters be exceeded (and this could be a range of severity) monitoring only indicates this after the 
water has been sent out to distribution and consumers, and is hence, far too late. Any action based on
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monitoring is entirely reactive (Hrudey et al., 2006) In countries where there is no centralised control of 
water provision (even at a provincial level) this situation is magnified due to the lack of reviewed 
(independently audited) drinking water quality data and information. Problems with water quality in this 
type of arrangement may go unnoticed by those with the power to enforce change or improvement. In 
some cases, the delivery of any quantity of water at all may be the biggest challenge and therefore at a 
higher priority than meeting standards.
The basic indicators for the provision of drinking water in accordance with WHO are according to Lloyd 
and Helmer (1991 ) “all those factors which indicate the quality of water supply service should be included 
in surveillance reports. It should therefore be one of the major objectives of the surveillance agency 
periodically to summarise the critical Indicators as part of its overall health risk assessment of water 
supply services". The indicators of quality of service are summarised in Table 6.4.
Table 6.4 Indicators for the Provision of Drinking Water (Lloyd and Helmer, 1991)
Indicators of 
Quality of Service
Definition
Coverage The proportion of the population served and the proximity of the water 
point to the place of use
Continuity The reliability of supply throughout the day and the year
Quality Bacterial and chemical quality of the water
Quantity The quantity of water available for use per day
Cost Cost of supply for the consumer
In order to achieve these priorities. It was found there needed to be a concept that would appreciate all 
factors affecting them from the very beginning of the drinking water provision cycle to the point where it is 
consumed or what has been termed ‘catchment to tap’.
In some countries with advanced drinking water provision, this need for a way to manage drinking water 
more effectively had already been identified and begun to develop. For England and Wales, the risk of 
Cryptosporidium in drinking water supplies had forced the DWI and water companies to take a new risk 
based approach to drinking water supply. The process of hazard identification and the appreciation of the
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related risks, highlighted where problems were identified within the catchment to tap system and provided 
the starting point for formulating solutions. This regulatory requirement for risk assessment also resulted 
in companies taking partial responsibility for some hazards not directly under their control, but could be 
Influenced. Hazards for the case of Cryptosporidium included the grazing of cattle within the catchment 
area of a source and the location of sewage treatment works outfalls in relation to surface water 
abstraction points for example. Cryptosporidiosis Is one of the many water borne diseases that continues 
to be contracted by humans from water supplies in many countries, detected in most cases through 
health surveillance. Refer to Section 6.1 for a detailed Cryptosporidium case study.
In countries where communities lack basic drinking water provision, the main hazard may be as simple as 
there not being enough water. Funding may become available for appropriate technologies from various 
sources, but the running of the systems, maintenance and regulation of the quality can all introduce 
hazards that pose a risk to the quality of drinking water and ultimately the health of a community.
Recognising there are a raft of factors that affect the indicators of quality of service, highlighted the need 
for an approach that would deal with all these factors as an ongoing working process; one that can adapt 
to changes to drinking water supply related factors and equipped to incorporate new hazards, being a tool 
to establishing how to effectively mitigate them.
Treating the drinking water supply cycle as a continuous product stream, particularly noting all the factors 
affecting it, is a more efficient way of ensuring long-term stability of supplies and quality. Very basically, 
the water safety plan approach involves:
• A comprehensive risk assessment
• A risk management approach
• Encompassing all steps In water supply
• From catchment to consumer
6.3.3. The Start of the Water Safety Plan Concept
The Hazard and Critical Control Point (HACCP) process as originally developed by NASA in the 1970s 
process triggered the first thinking towards development of the Water Safety Plan. The HACCP system 
was developed by The Pillsbury Company, NASA and the US Army’s Research Development and
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Engineering Centre to ensure the safety of astronaut’s food. It is a scientific process of identification, 
assessment and control of hazards during the production, preparation and use of food to prevent an 
unacceptable risk to health. As a preventative process, the joint Food and Agricultural Organisation 
(FAO)/WHO Codex Alimentarious Commission endorsed the HACCP system as the most cost-effective 
approach for ensuring the safety of food in 1993 (Maotarjemi et al. 1996). HACCP is now a tool used by 
the worldwide food industry to identify hazards during the production of food stuffs and once identified, 
the best way to mitigate those hazards. HACCP is based on preventative management and a quality 
assurance approach instead of random monitoring of the end product. Its foundations are the 
identification of management practices and the control of hazards at identified points throughout 
production and distribution. Control points are monitored and corrective action is carried out when critical 
limits are not met (WHO, 1999).
The HACCP concept was introduced in the EU through European Council Directive 93/43/EEC on the 
hygiene of foodstuffs. Implementation in the UK was through the Food Safety (General Food Hygiene) 
regulations 1995 requiring all food companies to adapt their procedures (Panisello et al., 1998).
The connection to water industries, particularly drinking water, was strong because it is produced for 
consumption with the main and most important hazards being those that pose a risk to human health. The 
main differences between the two industries are that the supply of drinking water is a continuous 
production process whereas the food industry is batch process; hence, the food industry can exercise a 
halt to distribution or product recall which the water industry cannot. Additionally, food products can be 
made with ingredients from more than one country and then exported from the country of production; 
water, in contrast, is produced and consumed within identifiable geographical limits. The application of 
HACCP to drinking water supplies has been common in countries such as Australia. Havelaar (1994) was 
the first to describe this in the Netherlands (Hamilton et al. 2006). The Whilst HACCP can be translated 
directly to the treatment segment of the water supply chain, alone it is insufficient to manage all drinking 
water risks from the catchment to the consumer’s tap as its focus is hazards and not their associated 
risks; risk management requires a wider understanding of all variables such as training and technology 
than hazard management (Hamilton et al., 2006). In addition, the ‘control point’ and ‘critical limits’ 
elements of HACCP Implies that only essential control points are identified rather than considering
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controls that may not be 'critical' In themselves. As previously mentioned, this concept is difficult to apply 
outside of the treatment process itself because operator training, catchment management and periodic 
inspection do not lend to being assigned ‘critical limits’. Where HACCP has been applied to treatment 
works, it has been found that staff at all levels benefited from an improved knowledge and understanding 
of the treatment process and improved ability to identify hazards and hazardous situations (Hamilton et 
al., 2006).
The WSP approach is not purely focussed on the achievement of improved compliance as water 
suppliers have come some way to achieving this, but still have flaws in their design, management or 
operation that are ’accidents waiting to happen’. Instead, the WSP system is based on preventative 
management of supply systems. HACCP application alone may result In a documenting exercise of what 
suppliers already do. In contrast to the change in managing risk that should result from WSP application 
(Hamilton et al., 2006).
6.3.3.1. Conferences and World-wide Promotion
Conferences regarding the WSP concept have been numerous and include those organised by the 
National Science Foundation (NSF) and the American Water Works Association (AWWA) with events 
also taking place throughout the EU. The WHO formally published the concept in the WHO Guidelines for 
Drinking Water Quality, third edition in 2004. The WHO guidelines along with the Bonn Charter (IWA,
2007), were the main drivers for WSPs and increased its profile for use In water sectors. The Bonn 
Charter describes a high level framework complimenting the core WSP process presented In the WHO 
Guidelines. It described the institutional arrangements that are desirable for the management of 
catchment to consumer water supply. Key parties listed in the Charter include Governments, water 
suppliers, regulatory authorities and local authorities with the importance of an integrated approach 
through cooperation and partnership being a key principle. The Importance of water quality regulation 
systems is also emphasised for the protection of water sources and the verification of processes and final 
water quality. The Charter states that independent third party verification of systems is highlighted as key 
to providing confidence in drinking water supplies.
The Water Industry in England and Wales was aware of the principles of the WSP because of the 
similarities to the HACCP methodology already used In the food industry. The basis of the HACCP
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approach is the Identification of hazards and their control, something companies had put In practice to 
comply with the Cryptosporidium Regulations.
6.3.4. Water Safety Plans in England and Wales
The DWI are advocates of WSPs In the water Industry because they will focus companies to Identify all
hazards, Improve their methods and processes, reduce risks and Identify Inadequacies, all of which 
contribute to better quality drinking water and a more robust water supply system.
For England and Wales where compliance with the standards set In regulations Is Increasingly nearer 
100% It was becoming harder to Illustrate, but not Identify, where the problems were within the water 
supply process. There are very clear Indications that the water Industry still has scope for significant 
Improvements Including that the number of Incidents occurring having reached a plateau at around 90 
Incidents per year (see figure 6.1).
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Figure 6.1 Number of Incidents from 1997 to 2005 -  England and Wales
Consumers still contract diseases from their drinking water, with high profile outbreaks of 
Cryptosporidiosis occurring In 1989, 1992, 1995, 1997, 2005 and 2006. There are numbers of consumers
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who would say their drinking water was unacceptable (due to taste, odour or appearance which would not 
necessarily be non-com pliant drinking water) and reject it for drinking on a regular basis. When 
considering this, it is clear that the levels of compliance (99.98% in 2003) do not paint an accurate picture 
of the quality and acceptability of drinking water across England and Wales. The incentive of trying to 
achieve 100% compliance, although effective In the past, is now having a negative effect on the industry 
by masking where there are still water quality Issues that pose a risk to human health and perhaps 
unintentionally encouraging a relaxation of the initial strive for meeting standards at privatisation (refer to 
section 2 for implementation of the DWD through the 1889 and 2000 Regulations).
For water companies in England and Wales, the financial regulator Ofwat has the responsibility of 
financing improvement and maintenance programmes (the DWI auditing the programmes), determining 
price limits (which dictate how much a company can charge its customers) to allow companies to operate 
efficiently, carry out agreed programmes of work and make reasonable returns. Justifying the need for 
improvement programmes and maintenance, which are funded by the customer through their bills, will 
become increasingly difficult for companies now achieving almost 100% compliance. The question is, 
how do companies prove that more investment is needed?
The WSP framework, if implemented effectively will highlight the problems that the existing regime was 
managing to conceal (albeit unintentionally) and provide the methodology for determining solutions and 
continuous review.
The DWI is a drinking water quality regulator and the depth of its involvement in the water industry is 
dictated by its legal duty to become involved in anything that has the potential to adversely affect the 
quality of drinking water. As water companies in England and Wales are private companies, this 
involvement does not Include the running of the businesses themselves. The procedures and treatment 
processes companies use, their organisational structures are not things the DWI can prescribe. However, 
if something is considered to come under the umbrella of ‘best practice’, the DWI can advise as to what 
would be acceptable and expected action. When there is a specific quality problem, the DWI can 
prescribe what kind of improvement is required and how this might best be achieved. For example, if a 
company provided a proposal to achieve a quality improvement and the DWI in its expert opinion did not
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believe that the improvement would be achieved, it can within its processes cause the company to 
reconsider the proposal. With issues of best practice, the situation is not as definitive as those issues 
related to regulations and so progress is made through trust and a good relationship involving 
cooperation and guidance, between the companies and the DWI.
WSPs are a mixture of specific water quality considerations and company procedures. Because the focus 
of WSPs is wider than ‘parameter specific’ hazards, drinking water quality (sufficiency and acceptability) 
and the regulatory environment that the industry was in (water industry stakeholders), the approach to 
implementing WSPs in England and Wales was orchestrated carefully. It would not have been 
appropriate for the DWI to act as a consultancy and produce a ‘model for WSPs’ for the industry to adopt, 
as this would have involved the prescription of procedures which, as previously mentioned, is not 
something the DWI as an independent regulator can do. There are many other factors which mean an 
industry model cannot be produced including:
• Water companies vary significantly in size from a small company with approximately 3,000 
consumers up to a large company with over 8,000,000 consumers. The size of the company 
would dictate the complexity processes and procedures, the number of staff that would need to 
be involved, the information technology available (from simple databases to more sophisticated 
GIS systems), the budget that the company considers sufficient to produce the WSP and the 
number of water supply ‘systems’ that would make up the company’s WSPs.
• The stakeholders, whose involvement would be required will vary depending on the set up of the 
company for example, its location (rural or urban), the situation with land ownership (company 
owning the catchment) etc.
• The WSP is somewhat based on the existing procedures of the company and their historic 
development. Only the companies themselves have an understanding why certain actions are 
taken and how particular procedures were designed to maximise effectiveness of processes and 
the business.
• The DWI cannot prescribe methods of working to the industry.
Because of these reasons, a generic model could not be produced by the DWI for application to the 
whole industry. However, the DWI could communicate to the industry, the principles and the main aims of
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the WSP concept. Chapter Four of the WHO third edition Guidelines outlines the steps that should be 
taken to produce a WSP including the following in figure 6.2:
Define monitoring of control measures
Develop supporting programmes
Identify controi measures
Assess the existing proposed system
Document and describe the system
Assemble the team to prepare the Water Safety
Establish documentation and communication
procedures
Prepare management procedures for normal and 
incident conditions
Establish procedures to verify ihai the WSP is 
working effectively and will meet the health-based 
targets
Undertake a hazard assessment anô risk 
characterisation to identify and understand how 
hazards can enter into the water supply
Figure 6.2 Water Safety Plan Flow Chart. Source: WHO Guidelines
This outline process is ail that is required as instruction, to produce a WSP. Once the focus is on one 
water company, or a system made up of a catchment and the related water treatment works, distribution 
system and consumers, the task of following the outline in figure 6.2 will become tailored to the particular 
situation.
The DWI, through various means including Information Letters, made it clear to the industry that the WSP 
although not yet a legal requirement in Regulations, was the method it advocated for the management of
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drinking water supplies as it was complete, streamlined and integrated and wouid aliow the better 
communication of decision making both within companies and for the regulators.
Information Letter 6/2004
“The World Health Organisation has recognised that the most effective and protective means of 
consistently assuring the quality of drinking water and safeguarding public health is through the 
application of a preventative DWSP that encompasses ail the steps in water protection from 
catchment to the consumer. The European Commission views DWSPs as the way forward for the 
Drinking Water Directive. Although a new Directive is unlikely before 2009, adoption of the principles 
and practice, encompassed in such plans, is to be encouraged. Such pians shouid not be seen as 
something new. The inspectorate views them as a tool for developing and reinforcing existing good 
practice.”
It was indicated by the DWI that in the future, WSPs wouid become a requirement, not through direct 
legislation initiaiiy, but by forming the basis for submissions of improvement and maintenance 
programmes to the regulators. This approach had already been demonstrated with the Distribution 
Operation and Maintenance Strategy which is based on the same principles as a WSP and is currently 
the vehicle for securing funding for maintenance of distribution systems.
The WSP is not an entirely new piece of work for water companies, it is the ‘knitting together’ of the work 
that water companies carry out, with a process to establish if there are short falls and what action wouid 
need to be taken to improve effectiveness, efficiency and be complete from start to finish.
The WSP is an overarching process, linking all the operations that contribute to the production of safe 
drinking water -  thus identifying where objectives can be achieved more efficiently, quickly, at less cost 
etc. This is not dissimilar to the umbrella figuration of the Water Framework Directive (WFD). The WFD is 
not an entirely new piece of legislation, although it does have some new requirements. It is designed to 
bring together ail related water issues as the majority have mutual effects on each other and therefore 
there is potential for the management of water to be improved. WFD thinking was put across to water 
companies but was not entirely positively received due to a particular characteristic of the water industry 
model in England and Wales. This characteristic is that companies are privately owned and therefore
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need to make a return, but are tightly regulated by Ofwat. The new requirements for the WFD were 
expected by companies to require funding and with the AMP process recently complete for the next five- 
year period (2004-2009), additional funding for WFD requirements would not practically be available in 
the near future.
Despite the DWI communicating to companies that most of the functions required by a WSP were already 
being carried out by companies, the issue of funding was the biggest hurdle for rolling out the WSP 
process to the industry with the potential of added financial impact from the WFD (Section 4 includes 
views from companies about the cost of further quality improvements).
There came a point where there was a stalemate on the issue of implementing WSPs, the industry not 
seeing the apparent business advantages and the incentives employed by the DWI at the time not being 
fully effective. Part of the problem was it wouid take a relatively long time for a company to apply the WSP 
process to their whole business and then additional time to see the benefits from the work either 
financiaiiy, or by other means such as reduced monitoring or improved performance.
In an attempt to bring the concept to the front of the minds of decision makers in companies, the DWI 
began to require investigation into microbiological failures at treatment works to be documented within the 
company’s treatment works specific WSP (IL 6/2004). The companies’ point of view was that this 
approach was not ideal, as the DWI had been promoting the WSP as a process to be applied from 
catchment to tap and emphasised that everything from the abstraction of raw water to the plumbing in a 
consumer’s home was linked, there being a cumulative positive or negative effect of actions along the 
process. Unfortunately, the Information Letter appeared to focus the WSP on one part of the process 
alone, the treatment works and did not highlight sufficiently the need for a WSP to be integrated from 
catchment to tap (see Appendix 4(1)). There was also, some emphasis put on microbiological hazards, 
with again, lack of attention to the many other hazards and hazardous situations related to treatment 
works. Despite this issue, the Information Letter did gain the attention of the industry and affirmed the 
DWi taking the implementation pf WSPs resolutely.
6.3.5. The Drinking Water Inspectorate’s Advocacy of WSPs
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The DWI has a close relationship with the WHO which is essential as the regulations the DWI enforces 
derive from the EU DWD which contains standards based upon the WHO Drinking Water Guidelines.
England and Wales generally have a well developed water industry working to standards set out in 
national legislation for over 15 years. There have been year on year improvements in compliance with 
standards, however, there are still outbreaks of disease and exceedences of the standards (incidents) 
that could be avoided. As well as this, there is a lack of recognition that the parameters having the 
greatest health impact are natural, occurring in the source water and also that water was still rejected for 
drinking in many countries because of a dislike of the taste or appearance, despite the meeting of the 
standards (DWI, 2004/05).
The legal and institutional framework in England and Wales includes standards and regulations, health 
surveillance and regulators, the latter having extensive duties with related powers. The WSP, will be a 
DWI requirement through its remit of protecting public health. The WSP is essentially a way of checking 
that existing practices are acceptable, wholly appropriate, sustainable and complimentary. Any 
information related to practices would, as a result, be better organised and risk assessed more effectively 
leading to appropriate action (DWI, 2004/05). Figure 6.3 illustrates the WSP system for water companies 
in England and Wales.
Stakeholder 
Input and 
Information
Stakeholder 
Input and 
Information
Stakeholder 
Input and 
Information
Stakeholder 
Input and 
Information
Consumer
element
Catchment
element
Treatment
element
Distribution
element
Water Company
Independent verification
Figure 6.3 Company and stakeholder input into a WSP for England and Wales
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For drinking water supply there are many stakeholders, different regulators and sets of legislation that 
apply. This framework dealing with drinking water from source to tap, had never formally been put into 
practice under one over-arching method of control. Implementation of the WSP concept would take all of 
these aspects and store them as a whole, bringing together all the so far, separate sections.
As well as bringing the legal and managerial side of things together, the WSP would take the focus away 
from treatment technologies as the first possible solution and identify the origin and components of each 
risk to allow the identification of sustainable and possibly non-capital solutions. As mentioned previously, 
end point testing only confirms when something has gone wrong; with control of the source and treatment 
part of the cycle better managed, end point monitoring could become more focussed and the cost burden 
to companies through monitoring could be reduced. The latter part of the cycle, predominantly the 
distribution system and the entry into customers’ properties, would also be an area to, for the first time, 
get involvement from parties other than companies, assessing who is accountable for the water quality at 
these stages and those who may have the power or incentive to make changes.
6.3.5.1. The Water Safety Plan Framework Principle
The basic requirements are:
Health Based Targets
System assessment -  Can the system deliver 
drinking water that meets the targets?
Operational monitoring -  Validation
Management Plans
Independent surveillance -  Verification
Figure 6.4 Framework of the Water Safety Plan
The basic system:
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What is the Hazard?
What is the risk?
Risk reduced or eliminated
How can we prove the 
positive effect?
Has the hazard or risk 
changed?
Wiii the action have an affect 
on other hazards/risks?
How can we prove it is 
maintained?
How can the hazard be 
eliminated or the related 
risk reduced?
Figure 6.5 System for implementing a Water safety Plan (DWI, 2004/05)
6.3.5 2. What is a Hazard?
The most obvious hazards and those focused on in most legislation and company practices in England
and Wales are micro-organisms and chemicals. The micro-organisms and chemicals that can potentially 
cause ill health or render the drinking water unacceptable to consumers are listed in the standards that 
must be complied with. For England and Wales there are additional parameters to those in the DWD that 
have been set as national standards. The capacity of the water supply system to cause a failure of a 
standard including pollution controls, ingress opportunities, and chemical dosing reliability have been 
overlooked. Hazards also include circumstances that can affect water quality including accidents, fires, 
flooding and power failure. In England and Wales and especially in the water scarce South-East there are 
problems with meeting demand. Drought conditions can make matters worse but common problems 
include changes in flow and insufficient pressure (DWI, 2004/05).
6.3.S.3. What is a Risk?
It can be difficult to quantify risk because it is based on probabilities, and for drinking water, rejection of
the water has to be considered, not just the possibility of ill health. This is because rejection may lead to a 
person seeking another source of drinking water that could not be guaranteed as safe. Risk is the 
probability that a hazard will give rise to health effects or unacceptable conditions.
6.3 5.4. Assessing Risk
The assessment of risk is something that must be qualitative and in many cases using numerical scales,
for example a score of 1 being insignificant and 5 being catastrophic. The use of scales provides a simple
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way of assigning levels of seriousness to a risk. These scales must be clearly defined in order to avoid 
being limiting, subjective and to be applied inconsistently. The likelihood of a risk occurring can also have 
the same numerical scale applied. The severity of a consequence can be multiplied by the factor for the 
likelihood of it occurring to then produce a final scale for a range of hazards from those which have low 
risk ratings up to the more serious hazards which would have high risk ratings. If this is applied to every 
hazard that can affect a drinking water supply, the number of high risk hazards will determine if that 
supply chain needs urgent and immediate attention. A supply with hazards that are all of low risk may not 
need any action but may require periodic review (DWI, 2004/05). Figure 6.6 shows the WHO risk matrix 
to which numerical values would be assigned to likelihood and consequence levels. Each level would be 
defined, for example for a particular hazard the likelihood may be ‘Rare’ and scored as ‘T because the 
hazard has never occurred in the past. Consequence can have a very detailed definition based on health, 
sufficiency, cost to the company and other factors such as historic records.
Catastrophic
Severity of Consequences
Likeiihood Insignificant Minor Moderate
Almost Certain
Likely
Moderately likely
Unlikely
Rare
Figure 6.6 World Health Organisation basic matrix for establishing a hazard’s reiated risk
It is appreciated that with any risk assessment for drinking water supply chains there will be a number of 
‘nice to haves’ identified. These are items that would be of benefit but possibly do not have convincing 
financial arguments or less than favourable cost benefit results. However, including them in the overall 
WSP would still be an advantage to the business because as the industry changes and develops, ‘nice to 
haves’ may become more of a possibility and their past consideration with the related risks is relevant 
work. When undertaking larger programmes of work it may be found that ‘nice to haves’ can be dealt with 
at minimal extra cost compared to tackling them discretely.
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The approach that was taken for Cryptosporidium was risk based and therefore very similar to the 
approach that should be taken with the WSP. Over 300 works in England and Wales were identified as 
being at ‘significant risk’ through risk assessment and as a result, 103 small works were abandoned or 
taken out of use, 51 works had membrane filtration installed and the other works had their treatment 
processes improved. Because the hazards had been tackled, with treatment improved and risks reduced, 
the percentage of final treated water samples containing Cryptosporidium reduced. As this is similar to 
the WSP approach, with risk assessment looking at what the hazards are, to putting in necessary 
treatment and recorded in catchment to tap fashion, it will be possible to look at monitoring requirements 
with a view to their reduction (DWI, 2004/05).
The Walkerton, Canada outbreak happened in May 2000 killing seven people and causing illness to 
2300. An inquiry into Walkerton described characteristics of risk management that would be necessary to 
avoid a similar outbreak. They included being preventative rather than reactive, dealing with risks as 
prioritised, taking the time to learn from experience and investing in risk management that is proportional 
to the danger posed (Hrudey et al., 2006).
6.3 5.5. The Benefits
For the water companies, WSPs would provide added return on their more effectively coordinated 
procedures. Regulatory costs could be reduced in the long term because the application of the approach 
results in the production of clear evidence to support minimised check monitoring. The other stakeholders 
who have some control or effect on the water supply cycle will be encouraged to take on their 
responsibilities more actively and responsibilities will be better defined for all stakeholders including water 
companies.
Consumers would be encouraged to increase their confidence in the water industry due to the better 
balanced communication and treatment of more emotive issues. The issue of acceptability would be 
brought to the foreground.
The benefits for the regulators include that due diligence would be more clearly presented. The common 
maintenance framework is supported. Risks would be more clearly defined and identified and therefore 
the justification of investment to improve water quality and reduce hazards would be targeted at those
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high risks. Regulatory parameters are subject to change and the WSP will provide a well-practiced 
system for assessing any new hazard from the catchment to the tap whether it is chemical, 
microbiological or even the possible situations such as shortage . The main outputs from the WSP should 
be:
1. Risks appropriately defined and assessed;
2. Consensus from all stakeholders on the priorities for reducing risk;
3. Focus on what actually makes tap water safe;
4. Performance measurement based on risk and critical control measures;
5. Testing used proportionately and appropriately;
6. Roles and accountabilities will be clear and all stakeholders are responsible;
(DWI, 2004/05)
6.3.6. Water Safety Plans in Buildings
The last section of the WSP, the consumer, holds as much importance as catchment, treatment and 
distribution because there are identifiable hazards; however, it is more complex because of the variations 
as to where responsibility for water quality lies once the water has left the company’s distribution system. 
The consumer section can be split in two. One branch includes ‘domestic’ properties: these are owned by 
someone who resides in the property. The other includes non-domestic properties that can be termed in 
general ‘buildings’ and are visited, used or resided in by persons other than the building owner.
For England and Wales, most public buildings are in fact places of work. They therefore come under the 
Health and Safety at Work Act 1974 which is concerned with securing the safety of workers and ensuring 
they work in a healthy environment. This to a certain extent includes the provision of basic facilities such 
as drinking water but is not prescriptive regarding quality. The responsible regulator for the Health and 
Safety at Work Act is the Health and Safety Executive (HSE) sponsored by the Department for Work and 
Pensions (HSE, 2006). Very simply, the HSE carry out inspections of high risk sites with lower risk sites 
inspected by local authorities. For most places of work it is the local authority who would carry out an 
inspection to identify if Health and Safety at Work Act requirements are being met. The most common 
areas requiring attention are those related to welfare provisions such as heating, lighting and ventilation, 
and basic amenities such as the availability of hot and cold water. Checks of the quality of water supply 
systems within a building are not carried out and there would only be an investigation carried out by the
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local authority if there was a report of a drinking water quality problem; the water company’s supply as the 
source of the problem would have to be eliminated before further investigation (Interview N).
The DWI conducted a research project ‘Water for Health Alliance -  Stage V (DWI 43/2/195, 2007) which 
aimed to find out where drinking water quality featured in legislation other than the DWD and the Health 
and Safety at work Act. Being able to better define the accountability for drinking water available to the 
public would then infer the best regulator to have responsibility.
6.3.6.1. WHO Guidelines for Water Safety in Buildings
The WHO sees the issue of drinking water quality within buildings (all buildings other than private
domestic) as extremely important considering growing evidence on the association between disease and 
water use within buildings (WHO, 2005). The evidence was unconsolidated and therefore there is no 
evidence based guidance on an international level. The WHO identified this resource gap and embarked 
on the production of a stand alone guidance document for water safety in buildings to supplement the 
existing publications on WSPs.
The Guidance document will include information built on evidence and scientific consensus from globally 
sourced studies and experience. The overall aim is to provide a guide to water safety in buildings with 
clear and transparent methods for identifying potential hazards and appropriate prevention measures 
using the WSP approach. The document will be aimed at individuals, groups and organisations all related 
to buildings (WHO, 2005b).
An initial planning meeting took place in March 2005 at the University of East Anglia in Norwich. The aim 
of the meeting was to initiate the process for producing the international guidance by discussing 
approach, format and scope and some detail including principles and definitions. A number of experts 
were present including representatives from the UK, Germany, France, South Africa, Italy and Australia. 
A second meeting was held in Bonn in December 2005. The aim of the second meeting was to work on 
the content of three sections for the guidance document and to see where there was cross cutting 
subject-matter so that author cooperation could be organised. A third and final meeting took place in 
Rome in December 2006 where the final content of the document was agreed based on contributions
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since the previous meeting and preparations were made for entering into the final editorial stages of 
production.
6.3.G.2. Outputs of Planning Meeting
The framework for drinking water safety comprised three main elements:
• Health based targets -  standards and regulations;
• WSP;
• Independent surveillance;
The WSP approach has three key requirements
• Assessment of the system -  is it capable of meeting the targets?
• Monitor the control measures
• A management plan for response to monitoring and events
It was agreed that the term ‘buildings’ would include any building, the responsibiiity for which lying with a 
person other than the occupant(s). This however does not rule out the use of the WSP in forming some 
methods for the identification of hazards for owner-occupiers.
As mentioned previously, there are other sets of legislation with an influence on water safety in buildings 
and some of them were identified so they could be referenced to within the guidance and their 
prescriptions not duplicated or contradicted. They include:
• Guidance for water safety in emergency situations;
• International Health Regulations for Conveyances;
• Plumbing;
• Temporary systems (camp-sites);
A number of special cases were identified as needing to be included such as ports, railway stations and 
food production premises; although for the latter this would be for the part of the industry using water not 
as a raw material for food production. For these special cases it would be very important to reference 
related legislation and guidance.
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The types of hazards that might be present within buildings were discussed including exposures such as 
ingestion, inhalation and skin contact. Most hazards were within groups such as chemicals, micro­
organisms, stagnation, devices and fittings and others such as swimming pools and spas, health care 
facilities, water displays and generally the quality of supply. At risk populations were identified including 
people within a building, workers, healthy consumers, at risk consumers (elderly and young) and the 
immunocompromised, all with short term and long term considerations. These groups would all be 
affected differently by the building situation they found themselves in and some hazards would result in a 
greater risk to the health of certain demographic groups.
The presentation of the hazards and their health implications will be illustrated using real-life examples 
and how they were, or were not managed well. Recommendations will be made for mitigation of the risk 
associated with the hazard, describing the general roles and responsibilities. It was noted that sometimes 
an effective way of getting focus on the benefit of implementing measures was to present the financial 
argument as well as the health benefit. Examples where there had been negative cost implications will be 
used to include the subject of value for money and cost-benefit. Action and management 
recommendations will also include elements of training and specifications.
6.3.6.3. Output of Second Meeting
As well as the experts from the first meeting, representatives from Argentina, Uzbekistan, Turkey, Japan, 
India and Belgium were present at the second meeting.
The importance of the maintenance of a system and the personal training necessary was identified as 
being a key part of the guidance. A list of ‘actors’ with their related roles and responsibilities would be 
included, identifying the skills they require. A model for the independent verification or the regulation of a 
building WSP was decided as not within the scope of the guidance document as there were 27 
recognised legal systems in the world (Bertram, J) and it would not be possible to take them all into 
account. A WSP should be tailored with the legal framework of the country being one of the affecting 
variables. The definitions used for the document will be consistent with other WHO publications. Section 
two will have compelling reviews of effectiveness and efficiency of control measures in preventing 
disease or hazardous situations. Simple WSP checklists will be provided that can be adapted by anyone 
implementing a WSP for a building. For Section three, internal and external surveillance will be detailed.
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including the relationship between this and effective inspection and audit. The role of the legislator will be 
to identify where standards are necessary and to provide legislation, then regulation; a list of areas where 
standards are appropriate will be included. Important at the legislative level is the need for powers such 
as right of entry. A link between existing standards such as CEN and the actors that use them as a tool 
will be highlighted.
6.3.G.4. DWI Involvement
The DWI volunteered to participate in the WHO group for the production of Guidelines for Water Safety in
Buildings. As part of the DWI’s business plan development of its involvement with European projects and 
initiatives, especially those that may have an effect on international (and inevitably national) legislation 
and guidance is defined. The philosophy is that ‘it is better to iead than foliow’. There are advantages in 
contributing to the formulation of European legislation. It is a clear benefit to be able to present the 
position of a country and pose arguments for and against proposals whilst still within the discussion 
stages. Simple changes only identifiable by the administering organisation will make the subsequent 
implementation of resulting legislation more simple, thus avoiding unnecessary burden on the legislators, 
regulators and industry. Once legislation is finalised, there is no opportunity to effect changes until 
revision which may take a number of years and therefore undesirable.
The guidance document being produced by the WHO is for guidance and therefore not a mandatory 
requirement; however it will carry a high level of importance as the WHO has a reputation for producing 
high quality, global scientific evidence based information, that can be applied to countries in their 
economic, legal, cultural and environmental setting.
The process for formulating guidance in the aforementioned example has proved difficult. Over two years 
on from the first planning meeting, a significant amount is yet to be done and fundamental changes to the 
format of the document continue to be made. Although participants were keen to contribute material for 
the document there was and still is significant delay in gathering information. Responsibility for each 
section was assigned early on in the process but rather than this being a coordination role, this developed 
into the section leads being the main authors of the sections. The WHO seemed to lack resource to drive 
the process at the start although towards the end of year two, this has improved. Practical problems such 
as the distribution of large files by e-mail and the methods used for commenting on material did not make
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the best use of available technology (the whole document of some 6MB is e-mailed backwards and 
forwards). It is expected that the document will be three years or more in the making. The WHO appears 
to experience the same issues with other documents it is producing such as the guide to WSPs which, for 
England and Wales, will be published after water companies have completed implementation. This study 
concludes that the WHO should review its approach to producing guidance documents with a view to the 
process being more targeted and tighter in time scale.
6.3.7. Company Implementation of Water Safety Plans
The implementation of WSPs in England and Wales has not been straight forward or consistent. Some 
companies have made good progress with implementation, however, others have had difficulties with 
some aspects of the concept. Initially, concerns were regarding the financing of the work that would 
contribute to formulating WSPs. Many companies had wrongly assumed the WSP would be a new 
system that would run parallel to their current processes. This was not the case and the DWI had made it 
clear that the WSP was actually a tool to join together processes and practices effectively so they inform 
each other, with gaps of information or hazards not left unconsidered. Some companies did not like the 
term ‘Water Safety Plan’ because of the negative message they thought might be portrayed to their 
customers.
Few companies started their implementation soon after the Information Letter Issued by the DWI in May 
2004. The DWI from this time was involved in knowledge acquisition by for example, attending 
conferences on risk assessment and risk management and disseminating this information to the industry. 
Some companies called for guidance, but this was avoided by the DWI as it would have involved 
prescription to companies which in some cases may have had a detrimental impact to the effectiveness of 
a company’s WSP. In order to support companies however, the DWI formulated communication tools to 
compliment their advocacy strategy.
In December 2004, the Chief Inspector presented at the Chartered Institute of Environmental 
Management (CIWEM) conference ‘Risk Assessment for Drinking Water Safety -  What goes around 
comes around?’ setting out the theory behind WSPs, the benefits that the companies and regulators 
should expect from implementation and the strategy for managing risk (detailed previously in this section). 
A range of companies also presented at the conference which demonstrated that the industry were
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starting to become more committed to the approach. In October 2005 the Chief Inspector again presented 
on the subject at an Institution of Water Officers (IWO) weekend school in the Isle of Man. The 
presentation launched the DWI’s ‘Guide to Drinking Water Safety Plans (DWI, 2005) available to the 
industry on the DWI’s website. The Guide was not ‘guidance’, but a simple summary of the primary 
elements of a WSP as detailed in the WHO Guidelines. At this time, presentations of companies’ WSPs 
at conferences and seminars had become more common again pointing to an increasing commitment 
from the industry. This increased commitment was catalysed by the DWI putting forward to Water UK for 
dissemination to the industry, the intention to only support improvement programmes for AMP5 that were 
identified through a WSP approach. The next AMP process started in 2007 with the decision on 
improvement programmes and hence prices, to be made towards the end of 2009 and applied in AMP5, 
the period 2010 to 2015.
Companies expressed their satisfaction with the face-to-face contact made with DWI staff when the 
Cryptosporidium regulations were being implemented and enforced. For WSPs the DWI are taking the 
same approach and started a programme of company visits in 2005. Meetings are informal and an 
opportunity for companies to present their implementation methodology and for the DWI’s advisor to 
comment on the strengths and apparent weaknesses. This dialogue is extremely important in the early 
stages of a company’s implementation because they can make changes or adjustments to their 
methodology at the formulation stage rather than at a point when application of the methodology to supply 
systems had already begun when major changes would be much more difficult to make. The DWI 
envisaged that this process of informal discussion both face-to-face and by emaii communication would 
be a long term supportive process until WSPs were an established approach for companies. Two to three 
years into this informal process, some companies have been visited up to three times. At the end of 2006, 
the majority of companies had completed a methodology for their approach and were some way to 
completing pilot studies to establish the methodology as fit-for-purpose and make refinements where they 
were needed. Only one company had made significant strides by this time having completed WSPs for 
90% of their supply systems.
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Several issues were identified by the DWI upon visits to companies. Some of the issues were core to the 
process of producing a WSP and others were related to the finer detail of Risk Assessment 
methodologies and the identification of control measures.
6.3.8. Company Misconceptions and issues
As described previously, there was some concern over the title ‘Water Safety Plan’ as it was thought the 
word ‘safety’ would give the impression that drinking water was unsafe to consumers. However, it is the 
company’s responsibility to communicate to their customers the quality of their drinking water and the 
WSPs could be promoted as an approach for securing drinking water safety.
Many companies thought that the WSP would be a bolt-on process that would run parallel to their existing 
processes. This is not the case as the WSP is an overarching process that identified hazards and links 
together existing practices whilst establishing deficiencies within those practices.
Some companies had a very narrow focus when forming their methodology. They were taking an 
approach similar to HACCP and therefore parameter driven with little or no inclusion of wider hazards 
related to the production of safe drinking water. With this narrow view, the risks were related to hazards 
such as turbidity or trihalomethanes parameters with no appreciation for the risks related to issues such 
as not having a standby generator or the quality of treatment chemicals.
Some companies did not see the overall benefit of the application of the WSP approach. When this was 
the case, the DWI advised that some successes had been demonstrated by companies including one 
example where negotiation had taken place with a farmer to move a sheep dip -  this involved some 
financial commitment from the company, but the result was a reduced likelihood of hazards related to the 
sheep-dip within the catchment section of the company’s WSP. This particular example also illustrates 
the potential for reducing the cost of controls as this catchment control was significantly cheaper than the 
treatment control for pesticides. Another benefit of the WSP process is that with increased difficulty in 
justifying capital and maintenance expenditure to Ofwat in the face of 99.98% compliance against 
standards, a new robust system which illustrated the severity of the related risk would assist in showing 
where and why investment was still required.
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Many water companies did not follow the principles laid out in the WHO Guidelines. The first step was to 
form a team to produce the WSP. Figure 6.2 shows the process and it is clear that if this were to be 
applied to a water supply system, that personnel familiar with related operations would need to be part of 
the WSP team. In extreme cases companies had only one person as the ‘team’ who, single-handed, was 
tasked with producing WSPs for the whole organisation. It is very unlikely that this approach will be 
successful as one person would not have the knowledge or experience of each WSP element to 
sufficiently identify hazards, controls and essential action. As well as personnel from departments directly 
dealing with particular WSP elements, additional personnel will be required depending on the company’s 
desired outputs from implementation. Larger companies may look to an overarching IT system that may 
be as sophisticated as a Geographic Information System (GIS), in which case input from those 
departments will also be required. It was stressed by the DWI when guidance was sought by companies 
that a WSP could not be formulated by an external party such as a consultant, because knowledge of the 
company’s systems and business would be essential. It was however noted that in the case of small 
companies, external expertise may need to be brought in for items such as IT, and consultants could 
certainly play a coordination role for the process of implementing WSPs.
Because of the commitment that would be required from company personnel, board approval is essential. 
Problems had occurred when WSPs were kept isolated within one or a small number of departments with 
other departments and levels within the company not having an input to the process and not being aware 
of the implications for them. Commitment at all levels would be necessary to ensure WSPs would become 
embedded into the company’s culture.
Stakeholder involvement would be essential to the success of the catchment to tap WSP. Their input 
could be critical when considering hazards not in the direct control of the water company. Some 
companies did not recognise that some stakeholders held valuable information regarding certain hazards, 
for example the EA has a wealth of information about catchments including sources of pollution, soil 
conditions and flooding models. Some companies received information from the EA but had found that 
timeliness was an issue and therefore, through the WSP were reviewing communications. Other 
stakeholders may be contributors to hazards or hazardous situations (i.e. use of hydrants by the fire 
brigade) and this was frequently overlooked by companies.
178
Gap analysis is the part of the WSP that identifies where controls or validation measures are inadequate 
and also where there is insufficient information to establish whether a hazard or hazardous situation is 
relevant. Many companies had not realised the importance of the gap analysis, being the vehicle for 
identifying where improvements needed to be made or where more data or information was required. For 
the first iteration of the WSP a company would be expected to identify gaps because of the nature of the 
development of processes and operations, which in many cases was on an ‘as needed’ basis.
Often, little thought had been given to iteration and review of the WSP and how this would be triggered. 
Procedures are required to deal with the identification of a new hazard for a particular supply system. The 
WSP should have emergency procedures identified as one category of control measure but incidents 
themselves may point to deficient areas within the WSP and therefore review of the WSP would be a 
desired action in such cases. One of the outputs from the WSP will be improvements or changes that are 
required to treatment, procedures, validation etc. When these improvements or measures are made, this 
should be reflected in the WSP. Some companies had not appreciated that the WSP should be in a 
format that is easily updated to reflect the current state of the supply system struggling with paper based 
formats. Additionally, the scope for the WSP to be the vehicle for monitoring the progress with 
improvements and actions was not always realised. It is expected that a minimum interval for review of a 
WSP would be determined.
6.3.9. Common Approaches
After visiting a majority of the companies, some common approaches were identified. These approaches 
were similar despite companies developing them independently of each other.
The main commonality was the system for listing hazards for risk assessment. Figure 6.7 is a composite 
risk assessment spread sheet using the most useful elements from variations formulated by companies.
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Figure 6.7 Water Safety Plan Risk Assessment spread sheet
The content of the risk assessment was different for each company because of the different hazards 
present at each stage of the WSP affected by the type of source water, catchment area, treatment 
processes etc.
There was some commonality of the risk matrices used by companies with most opting for the five by five 
matrix as in figure 6.6. However, there was a range of detail in the definitions used by companies to 
describe consequence and likelihood. The most detailed included health, cost and sufficiency implications 
within the consequence definitions and time definitions for likelihood. All companies acknowledged that 
any action taken would only have an effect of the likelihood of the hazard having an impact and not the 
consequence itself. For example, the likelihood of disinfection failure can be reduced with a range of 
actions, however the consequence if it does happen (ill-health etc.) would remain the same.
6.3.10. Critical Review
The implementation of WSPs in England and Wales was hampered by the fact that they were not a 
legislated requirement. However, the DWI utilised ‘soft regulation’ through cooperation and persuasion as 
well as specific incentives to encourage implementation. The industry was influenced through the DWI’s 
role as advocate for best practice. The DWI raised the profile of WSPs through various means including 
conferences, Information Letters and personal visits to companies. Considering the lack of a legislative 
requirement, implementation had started nationally, with all companies making some progress towards 
implementation by the end of 2007.
The requirement for identification of quality programmes for AMP5 through a WSP approach will put 
significant pressure on some larger companies that may have in excess of 100 supply chains.
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Prioritisation may take place in these cases, but provided the WSP process is applied in its entirety, there 
should be no negative consequences, although improvements to low priority systems may therefore be 
somewhat delayed. Companies in this position admit that had their implementation started earlier, this 
need for prioritisation may have been avoided. Hamilton (2006) describes how suppliers will only produce 
‘token’ plans rather than active risk management if hazards are identified retrospectively to suit existing 
controls. This points to the nature of the water industry in England and Wales which is largely to not react 
unless there is a formal regulatory requirement. For this case, it was important for there to be a 
cooperative part of the process from the DWI as this prevented the scenario of the production of WSPs 
being superficial and an exercise to ‘tick’ WSPs off the list of DWI requirements.
Should a wider risk assessment become a requirement within legislation either originating from the DWD 
or through national legislation, the industry will be well equipped thanks to the advocacy of WSPs by the 
DWI and the time and effort dedicated to guiding companies through the process.
The next challenge for a majority of companies is to roll out the process as refined by conducting pilot 
studies to the remaining supply systems and produce a prioritised list of identified improvements that 
either require finance through the AMP process or can be resolved within current business.
6.3.11. Summary
• WSPs were introduced by WHO in 2004;
• WSPs are the newest approach in producing safe drinking water;
• WSPs build on concepts first put into practice with the use of HACCP;
• Traditional methods of securing safe drinking water including health based standards are part of 
the WSP approach;
• WSPs are a vehicle to encourage less reliance on drinking water monitoring;
• The core of WSPs is made up of risk assessment and risk management. Risk assessment in 
England and Wales had been introduced as a water industry tool when the Cryptosporidium 
Regulations were introduced;
• There is worldwide interest in WSPs with some countries well advanced in their production. 
Conferences, seminars and workshops promote the sharing of knowledge, experience and 
expertise related to WSPs;
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• WSPs are identified as a means to achieve improvements in drinking water quality that have 
remained after over 15 years of current methodologies for water supply and regulation in England 
and Wales;
• The DWI advocates WSPs and has extensively used cooperation and constructive 
communication to encourage implementation without being prescriptive;
Companies in England and Wales approached implementation in a number of ways, some 
making errors in their interpretation of the requirements necessary to produce WSPs; 
Implementation would have taken place more quickly if WSPs had been a legislative requirement, 
but if this had been the case, the approach the DWI took should not have been altered 
significantly. The cooperative approach with face-to-face meetings and the giving of advice and 
feedback was well received by companies when implementing the Cryptosporidium Regulations 
and therefore should not be undervalued;
• The DWI will have to take the independent verification role when full implementation is achieved. 
Robust assessment processes will have to be designed and integrated into the DWI’s 
enforcement process;
• Company methodologies for WSPs vary, but this is to be expected when they are based on the 
companies’ own operations, processes and protocols.
• The benefits of implementing WSPs include supporting evidence to minimise check monitoring, 
enhanced due diligence defence, improved communication and guidance for consumers, 
increased stakeholder involvement and correctly assigned accountability.
• The WHO WSPs in buildings guidance will promote a better understanding of the hazards that 
can be introduced within buildings and how benefits can be gained through better management of 
building systems;
• Misconceptions of WSPs by companies in England and Wales resulted in flawed approaches to 
implementation including not establishing a WSP team, having a narrow view of what hazards 
are, insufficient gap analyses, poorly defined risk assessments, lack of company-wide 
involvement, lack of stakeholder involvement and insufficient update and review mechanisms.
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6.4. The Regulatory Sector
There are two main groups that make up the regulatory sector; financial and non-financial regulators. It is
more common for a business sector to have only one regulator. For example, the Post Office has a single 
regulator the Postal Service Commission (Postcomm), whose role is to control prices and ensure 
universal service (Postcomm, 2006). For the gas and electricity industry there is the Office of gas and 
electricity markets (Ofgem) who promotes competition and ensures social and environmental 
responsibilities are met (Ofgem, 2007). These are regulators for utilities who have to report to the 
Secretary of State for that sector and have their responsibilities detailed in legislation. The water 
industries in the UK are therefore quite unique in having regulatory models with more than one 
independent regulator.
6.5. Better Regulation
The Better Regulation Commission was established by government in 2005 and tasked with advising on 
regulatory matters (BRC, 2007). It took over the work of the Better Regulation Task Force (BRTF) that 
was created in 1997 to act as an independent advisory group (BRTF, 2005). The BRTF was charged with 
advising action that would ensure regulation and its enforcement was transparent, accountable, 
proportionate, consistent and targeted -  the five principles of good regulation. In October 2004, the Prime 
Minister asked the BRTF to look into reducing administrative costs, improving the management of the 
regulatory process and a possible reduction in the number of regulations.
6.5.1. The Better Regulation Task Force
The BRTF’s report ‘Regulation -  less is more’ stated that new measures should be introduced to measure 
and then reduce the administrative burdens faced by businesses and organisations. Controls on the 
introduction of new regulations and the simplification of existing regulations would also make a 
contribution to reducing that burden. Using the five principles of good regulation was described as the 
best way to achieving good quality regulation that was properly and fairly enforced and were detailed as:
• Proportionality: A regulator should only intervene when necessary. Action should be appropriate 
to the risk posed and costs should be identified and minimised.
o Policy solutions should be proportionate to the perceived risk and the compliance cost 
must be justified.
o Alternative options for achieving the same policy objective should be considered. 
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o Gold plating of EC Directives should be avoided.
o Enforcement should be proportionate to the risks posed and an educational approach 
should be considered where possible.
• Accountability: Regulators must be able to justify decisions and be subject to public scrutiny.
o Public consultation of proposals should take place before decisions are made and details 
of how those decisions were made should be shown, 
o Regulators should have clear standards against which they can be judged and there 
should be a complaints and appeals procedure, 
o Regulators should have clear line of accountability to Ministers, Parliaments, assemblies 
and the public.
• Consistency: Government rules should be joined up and implemented fairly.
o Regulators should be consistent and work together in a ‘joined up’ fashion, 
o New regulations should take into account existing and other proposed regulation both 
national and international, 
o Regulations should be predictable to give stability to the regulated and they should be 
applied consistently across the country.
• Transparency: Regulators should be open and keep regulations simple.
o Policy objectives should be clearly defined and communicated to all stakeholders, 
o Consultation should take place before proposals are developed in order to take into 
account stakeholders’ views and expertise with the process being no less than 12 weeks 
in duration.
o Regulations should be clear and simple and issued no less than 12 weeks before the 
regulations take effect, 
o The regulated should be made aware of their obligations, including best practice, and 
given time to comply, 
o The consequences of non-compliance should be made clear.
• Targeted: Regulation should focus on the problem and minimise side effects:
o Where possible, regulators should adopt a ‘goal based’ approach with both the regulator 
and the regulated given flexibility to meet unambiguous targets.
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o Guidance and support should be systematically reviewed to establish if they are still 
necessary and effective.
It was recommended that all regulations should be subject to a Regulatory Impact Assessment (RIA) that 
should include:
• Justification for the proposal;
• Consideration of alternative ways of achieving the objective;
• Assessment of the costs and benefits;
• Details of implementation and enforcement.
(BRTF, 2005)
6.5.2. Reducing administrative Burden
Administrative cost adds to the total cost of regulation. There is a cost to business in meeting the 
requirements or regulations. Obligations include providing information to government, other businesses, 
stakeholders and consumers. The majority of the information provided to the DWI by companies, directly 
inputs into the reporting process to Ministers (government) and the EC; comprising predominantly 
analytical data. Companies are required to have a public record that can be interrogated by the public 
although as technology has developed this is certainly not the main form of communication between the 
company and their consumers and stakeholders. Companies additionally utilise websites and information 
sent with bills to communicate with these groups. The DWI has requested different types of information 
from companies since its creation and, more recently, consumer contact information. Ofwat also requests 
information from companies to undertake its regulatory functions and has some degree of overlap with 
the DWI. Suggestions have been made for only one of the regulators to manage data requirements to 
achieve better consistency and standardise formats; however, the marked difference in the functions of 
the two regulators could result in questionable benefit.
6.5.2.1. The Dutch approach
In the Netherlands it was suggested that an improved regulatory climate would enhance the country's
international competitiveness and the prosperity of its citizens. De-regulation was politically controversial 
as it could put necessary public health safeguards at risk, a matter of primary concern in drinking water
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quality regulation. Any decisions made that would have an effect on regulating drinking water would 
require detailed consideration because of the public health implications.
In 1994, the Dutch started to focus on reducing administrative burden. The aim was to allow policies to be 
implemented which reduced the bureaucratic load but still achieved the desired outcomes. The Dutch 
government set a target of a 10% reduction between 1994 and 1998; however, there was no 
methodology to measure the actual reduction and therefore, the progress in meeting that target. The 
government then required an additional 25% reduction between 2003 and 2006. The approach to 
achieving this reduction included measurement of the real burden, committing to a new target and 
establishing an organisational structure to achieve a successful outcome (BRTF, 2005).
The administrative burden was measured using a Standard Cost Model (SOM). The 25% reduction target 
was net and therefore would have to take into account any new burdens introduced within the timescale. 
The Dutch Minister of Finance took responsibility for achieving the target, delivering a progress report to 
Parliament every six months. The Ministry of Finance coordinated the programme through an 
Interdepartmental Project Directorate for Administrative Burdens (IPAL) and the Dutch Advisory Board on 
Regulatory Burden (Actel). Departments were required to send Actel details of all new legislative 
proposals, including a calculation of the administrative burden. The Dutch Cabinet considered Actel’s 
comments on the legislation and decided whether to endorse any proposals. Each department had a 
small number of civil servants dedicated to supporting the reduction of Administrative Burden in that 
department.
The SCM used the formula:
N X W X T = Burden
Where N is the number of businesses affected, W the hourly tariff of those involved in meeting the 
obligation, and T the number of hours required per year. The model was a stylised estimate and not an 
accurate measurement of the true cost. To carry out the measurement, each department had a database 
of the regulations that required information from businesses. To establish the baseline of administrative 
burden the information sources were checked and businesses were interviewed to establish the cost of 
staff involved in meeting the obligations. The Dutch found that it was not necessarily the regulations that
186
caused the most protests from business that were the most costly, and that the most costly were 
generally related to tax and accounting (BRTF, 2005).
In 2007 the Dutch government will measure the reduction In administrative burden and once the Initial 
target has been met, regulation will be managed to avoid losing what had been gained.
Adopting the Dutch approach to reducing regulatory burden In the UK would offer Increased efficiency of 
regulation and a method of Improved control over the flow of regulation as well as a driver to reduce the 
burden Imposed by the existing stock of regulation.
The BRTF made a series of recommendations based on the Dutch approach Including:
• Setting a target for UK reduction of administrative burden;
• The formulation of simplification plans by departments;
• Consideration of a deregulation Bill by the government;
For the UK, each department would be responsible for reviewing their regulatory stock and finding 
potential reductions. There would be some external factors to consider, such as 50% of regulation coming 
from the European Union that cannot be directly affected.
Achieving the reduction In the UK could be achieved through:
• Removing obsolete regulations;
• Simplifying regulations;
• Increasing data sharing with regulators only asking for Information on one occasion;
• Helping businesses to comply.
6.5.3. DEFRA -  Regulatory Simplification Pian
DEFRA’s remit Includes environmental regulation covering water, waste, air quality, energy consumption 
and climate change, with regulations affecting agriculture fisheries, animal health and welfare, enhancing 
biodiversity and protecting natural landscapes and rural areas.
DEFRA published Its regulatory simplification plan (the Plan) ‘Lifting the Burden’ In November 2005. In 
December 2004 DEFRA published Its five year plan and the simplification plan was Intended to enable
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the meeting of the obligations set out, in a way that minimised the burden on business. The components 
of the Simplification Plan Include Identifying those regulations that Impose administrative burdens and 
estimating the cost of those burdens. Identifying opportunities to reduce them and agreeing on 
Implementation projects.
In order to establish the baseline conditions, 25 regulators and delivery bodies were Interviewed. The 
largest regulator within DEFRA Is the EA and several changes were planned for delivery In the Plan. The 
water Industry’s three main regulators, the EA, Ofwat and the DWI were to be worked with to reduce 
duplication of data requests and the level of detail, with the potential for further self monitoring to be 
assessed. The EA was Identified as having the most potential for the reduction of burden In relation to the 
water Industry.
Structural change to DEFRA was a recommendation from the Hampton Review (see section 6.5.5) with 
the 21 Inspection and enforcement functions of DEFRA being consolidated Into thematic regulators (EA, 
Natural England, Animal Health Agency, Agricultural Agency, FSA and HSE). Some organisations were 
Identified as requiring public consultation due to complex situations -  this Included the DWI. It was 
suggested that regulation benefits would be achieved through enacting the Hampton Structural changes. 
Including a reduction In the number of regulators that business would have to deal with. In addition, a 
reduction In the number of Interfaces between regulators would facilitate better joint working, better 
design and Implementation of processes and methodologies by larger regulators, together with common 
reporting and regulatory frameworks.
(DEFRA, 2005)
6.5.4. DEFRA -  Delivery of Simplification Pian
DEFRA published Its second simplification plan ‘Maximising Outcomes Minimising Burdens’ (the delivery 
plan) In November 2006. In the delivery plan It was stated that the measures described In the first 
simplification plan were scheduled to deliver £158.8 mllllon/year reduction In administrative burdens by 
2010 which would be more than the 25% target. DEFRA had responsibility for over 700 regulations, more 
than any other government department.
188
Further to the methods for reduction in the first plan was the identification of the cultural change required 
within DEFRA. Cultural change would Include ensuring that regulations are fit for purpose, having a better 
policy making training programme. Introducing outcome focussed policy making, taking account of the 
EA’s strategic change programme and having a dedicated Regulation Directorate aimed at securing the 
cultural change. Risk based approaches were beginning to feature within DEFRA with the EA and the 
DWI mentioned as adopting risk based processes.
DEFRA’s regulations are enforced by the ‘DEFRA family of delivery partners’ Including the EA, Natural 
England, Rural Payments Agency, State Veterinary Service and smaller units such as the Bee Health 
Unit and the DWI.
Using the SOM, the administrative burden from 82 environmental regulations was estimated at 
£122.1 million and formed 23% of the total. The most burdensome administrative activity was found to be 
keeping records, which accounted for 39% of administration. Of the £527.8 million total burden, 42.2% 
was Imposed by European legislation with little discretion for Implementation (Category A) and 22.5% 
from European legislation but with discretion of Implementation (Category B). The Regulations enforced 
by the DWI, would mostly fall Into Category A, but a small number fall Into Category C addressing 
national legislation. For the 50 most burdensome regulations, the water Industry bore a £16.9mllllon 
burden. None of the water Industry’s regulations fell In the top ten most burdensome regulations.
Work began In 2005 on water Industry specific matters and the Initiatives Included:
Improving facilities to submit data to regulators through the use of common Information systems; 
Removing the duplication of data provision;
Improved data sharing;
Review of annual reporting requirements;
Introduction of operator and pollution risk appraisal (OPRA) for discharges to water;
Move to self-monltoring of discharge consents.
Savings through these and other schemes have been estimated at 10% on the baseline by 2009.
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The European Commission, reflecting the work In reducing burdens In many member states had 
committed to reviewing Directives and had received submissions from member states on simplification 
proposals for European legislation that would be considered. In March 2007, a position paper from the 
Commission on their ‘Action programme for reducing administrative burdens In the European Union was 
approved by the chairs of the BRC of the UK, the Natlonaler Normenkontrollrat, Germany and the Dutch 
Advisory Board on Administrative Burden, The Netherlands. Recommendations Included; control of 
regulatory burden, the setting of a net reduction target, using an ex-ante^® measurement for new 
legislation. Involve external stakeholders and set up an advisory body to assist the Commission, the 
European Parliament and the member states and the measurement of burden In 13 key areas (EU, 
2007).
In order to Implement the Hampton Principles (see section 6.5.5), mergers were to take place to produce 
large, thematic regulators. At the time of publication the progress Included;
• The Wine Standards Board merged with the FSA;
• The Dairy hygiene Inspectorate merged with the State Veterinary Service;
• Establishment of the thematic regulator. Natural England
The DWI was Included In the list of bodies for which decision still had to be made. A DEFRA wide 
Initiative was the use of technology to Improve Information sharing with access to services over the 
Internet and online application forms. Achieving this would aid the Information sharing of the thematic 
regulators when they were fully established. For risk based regulation, an online enforcement handbook 
was being developed and progress had been made by many of the DEFRA family.
For the DWI the following statement was made:
“The Drinking Water inspectorate has impiemented a roiiing programme of technicai audits based on a 
Risk Ranking Database ofaii water company operational assets. This novel database, developed by DWi 
during 2005, assesses all data held by it about water company operations and drinking water quality, and 
calculates a risk score for each asset A team of 9 inspectors (covering 26 water companies and 5 
combined licensees) now work from the database selecting the asset with the highest risk score
18 Pre-assessment using estimation
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regardless of water company. The new approach ensures that the burden falling on each water company 
is directly related to the risk of their operations. The database is constructed from data that DWi receives 
routinely from companies (as part of their regulatory duties), therefore, DWi is maximising the value of 
existing company data returns, and companies were not required to carry out any additional work to 
implement the new arrangements”. (BRTF, 2005)
In order to facilitate the cultural change, training was being provided and good practice would be 
recognised through a Better Regulation Award. To minimise the burden of new regulations, DEFRA took 
part In negotiations on EU legislation and, for example, the Registration, Evaluation and Authorisation of 
Chemicals Directive (REACH) reducing the potential cost of delivery for the whole of the EU.
6.5.5. The Hampton Review
When In the 2004 budget, the government announced the Intention to look Into the scope for reducing
administrative burden, Philip Hampton (Chairman of J Salnsbury pic) was tasked with carrying out a 
review of regulators with a view to Increasing effectiveness and efficiency of Inspection and enforcement. 
The review looked at the Interaction between business and regulators with a questionnaire responded to 
by businesses on the methods of regulation to which they were subjected. Part of the reason for the 
review was that activity to date had mainly been focussed on economic regulation and the pressure on 
other regulators to Improve efficiency and reduce burden had not been fully appreciated.
When looking at the results of the review, the unique position of the DWI as a national regulator becomes 
apparent.
Again, the Hampton review distinguished between policy cost and administrative cost, the policy cost 
being the cost associated with materially meeting the regulation. The scope of the review Included 674 
regulatory bodies with 61,000 staff. The EA was the largest regulatory body Included In the review having 
11,296 staff with 2,417 Inspectors and a budget of £870 million. The smallest regulator Included, the 
British Hallmarking Council, had one member of staff and an annual budget of £40,000. The principle 
regulators within the scope of the review were;
• The EA
• The HSE
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• The Rural Payments Agency
• The FSA
• Companies House
• The Civil Aviation Authority
• The Financial Services Authority
With respect to the DWI the most Important national regulator to note Is the FSA. There has been much 
speculation that as the FSA regulate bottled water, the DWI should move within the FSA to thus Include 
public supplied drinking water quality. There have been many arguments made against this move, and 
surprisingly, mostly from the Industry Itself. The FSA Is an Agency which Is not an Inspection and 
enforcement body. With the exception of Its executive agency, the Meat Hygiene Service (MHS) which 
Inspects abattoirs, slaughterhouses and meat cutting plants; Inspections are carried out by local 
authorities on their behalf. There are approximately 1,500 environmental health officers (EHOs) and 500 
trading standards officers (TSO) working on food law enforcement UK-wlde (Hampton, 2005). In contrast, 
the DWI carries out all Inspections of drinking water supply companies and has detailed methods of work 
laid out In legislation and policy.
The legal status of a regulator can vary and dictates the relationship with the parent department. They 
can Include;
• Non-Departmental Public Bodies (NDPB) like the HSE;
• Core Departmental function like the DWI, being part of a Departmental structure;
• Executive Agencies like the Rural Payments Agency and not part of the Departmental structure;
• Non Ministerial Departments (NMD) like the FSA who are staffed by civil servants but do not have 
a Minister.
There are regulatory functions that are carried out on a local level by local authorities usually following 
guidance from a national regulator or a government department. Local authorities employ just under 
20,000 staff with 5,500 carrying out Inspection and enforcement functions. Counties are large authorities 
made up of a number of district areas and Unitary Authorities carry out both county and district functions 
as the metropolitan authorities and London Boroughs for example. County and Unitary authorities employ 
Trading Standards Officers (TSO) of which there were 203 In Scotland, England and Wales. District and 
Unitary authorities employ 408 Environmental Health Officers (EHO) in Scotland, England and Wales 
(Hampton, 2005).
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6.5.5.1. Regulatory functions
The tools most regulators have Include:
Inspection;
Advice provision;
Data requests;
Incentives, such as award schemes;
Penalty regimes;
The review found that many regulators were process rather than outcome focussed with random 
Inspections carried out to ‘make up the numbers’. Levels of Inspection can be set by a percentage, all 
businesses being Inspected or a proportion In reaction to events. Information requests were seen to be 
the biggest cost to business.
Penalties are normally a final resort used when a business falls to comply. They can be an Incentive, but 
usually compliance Is encouraged through other means. Forty-three of the regulators had criminal 
penalties available to them. Penalties did not reflect the financial gain of the business being non- 
compllant (Hampton, 2005).
For the DWI, whether or not a criminal offence has occurred Is related to If the drinking water was 
wholesome or fit for human consumption. There Is no direct financial gain by committing the offence. 
Programmes agreed through the AMP process can be changed by the company once Into the AMP 
period, but the net gain to the company cannot exceed 10% of their annual turnover. Ofwat’s policy Is that 
a company’s shareholders must not benefit to the detriment of the customers (Interview S). Certainly one 
of the key Incentives for companies from the DWI’s risk based processes Is that good performance Is 
rewarded by lighter Inspection. Companies that pose less risk and have demonstrated that they are 
operating well (I.e. by having few failures of standards) would be Inspected less frequently although still 
subject to the random element of the risk based processes. The DWI also use the commonly adopted 
‘faming, naming and shaming’ style of promotion and penalty, with the main target group being Industry 
stakeholders and consumers. Consumer confidence Is extremely Important for the water Industry 
especially when considering the monopoly arrangement of companies. Negative publicity which may 
come from regulatory reporting but also through the media can result In Increased enquiries and public
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scrutiny. The DWI produces an annual report within which there are details of the successes (completed 
projects, tests meeting the standards, successful reaction to events) and failures (uncompleted 
programmes of work, failures of standards, poor remedial action). Local authorities are one of the mam 
target groups and Increased scrutiny of the annual report may come from this group. Providing a good 
service to customers Is one of the primary goals of companies -  the possibility of publicly falling this goal 
Is an Incentive to meet regulations or even out-perform their provisions. Good performance Is not actively 
publicised by the DWI as Individual company success Is not something best communicated from the 
quality regulator who must be seen to be Impartial and not subject to Influence by any one or group of 
companies. There are of course methods that the DWI can use to promote best practice but there Is a 
fine line that must be monitored carefully to ensure that direct promotion or prescription Is avoided. 
Workshops are one of the ways the DWI Interacts with the whole Industry In a cooperative manner and 
where Individual companies may be Invited to share their expertise under the principles of knowledge 
sharing and capacity building.
6.5.5 2. Regulatory Burden
A review for the Hampton Report, carried out through focus groups with meetings and consultations,
found that the general concern was not knowing what regulation would require, the cumulative burden of 
regulations and the disproportionate Impact of regulations on smaller businesses (Hampton, 2005). The 
regulations for drinking water quality take Into consideration the size of the business achieving a 
proportionate amount of regulation over the whole Industry. Regulatory monitoring levels are dictated by 
the amount of water that Is supplied. As a result a water company with a production of 35 ML/day when 
compared with a company producing 2965 ML/day (high and low figures 2003) would take significantly 
fewer regulatory samples. A smaller company should not necessarily be Inspected less often. Although It 
Is clear that In accordance with the provisions of the DWI’s historic Inspection programme, with each 
company being Inspected every year, a smaller company would be dedicating a similar number of man- 
hours to Inspection as a larger company, and the Impact was In this respect "disproportionate". The risk 
based approach to Inspection Identifies the assets that are more likely to have problems and higher 
related risk; this applies In the same fashion whether the asset Is owned by a small or large company and 
the risk to human health has the same significance. Inspection resource Is concentrated on the highest 
ranking sites on a risk register and therefore Inspections have a direct relationship to risk assessment, 
something that the review found to be lacking with other regulators.
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6.5.5 3. Risk Assessment
Along with random or deliberately structured inspection being replaced with targeted intervention through
risk assessment, a further system of enforcement was being adopted by regulators (Hampton, 2005). 
This system is based on the ‘enforcement pyramid’ as in Aires and Braithwaite (1992) where lower levels 
of enforcement such as persuasion are used more frequently than inspection and penalties being used 
for the instances of greater risk. Figure 6.8 shows the levels of action available to the DWI. The risk 
based inspection process is a ‘living’ system and is updated upon receiving new information. A site that 
may move to a high risk ranking would be included in priority inspections possibly by substituting from the 
random element of inspections if resources are limited. Other regulatory processes have in-built 
proportionate, risk assessed and reactive components. Monitoring is proportionate, data requests can be 
on a case by case basis and related to assessments or inspections. Risk assessment informs the 
inspection process and penalties are triggered by a company supplying water that was ‘unfit for human 
consumption’ backed up by consumer testimony and monitoring results.
rosecutiorr
Accepting a Caution
Notice of regulatory sanctions
Consideration of regulatory sanctions
Cooperation, persuasion and guidance
Figure 6.8 The enforcement pyramid of the DWI based on the Aires and Braithwaite (1992) model
Risk assessment also plays a part in future methods of regulation with WSPs being produced by 
companies where they assess all hazards to drinking water quality and provision, formulating the related 
risk and using the results to inform their forward business plan. The process includes considering a range 
of items from the finest detail such as the relocation of a sample tap in a water treatment works up to the 
review of company wide processes. Risk assessment is therefore informing not only the regulator, but the
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regulated industry and the full potential of this would be realised when all companies complete their
implementation process for WSPs.
Risk assessment according to the Hampton review should:
Be open to scrutiny;
Be balanced by including past performance as well as potential future risk;
Use all available, good quality data;
Be implemented uniformly and impartially;
Be expressed simply, preferably mathematically;
Be dynamic not static;
Be carried through to funding decisions;
Incorporate deterrent effects; and 
Always include a random element of inspection.
The methodology for the risk assessment process used by the DWI is complex and involves the use of 
many factors incorporated into the iikeiihood muitiplied by consequence caicuiation. The companies were 
not presented with the detaiis of the methodoiogy but were provided with a high ievei overview of how the 
resulting risk register was estabiished and how it wouid inform the inspection process. The reason for not 
sharing detail is partiy due to the potentiai for different interpretations of risk from each company and 
subsequent chalienge to processes that have informed DWI methods historically but are not founded on 
quantifiable information. These ‘grey’ areas are where the expertise, knowiedge and experience of 
inspectors piay a vitai roie and for exam pie a company inspector may understand the business culture of 
a water company which reveais that the power to effect change iies at a different ievel compared to other 
company structures. There may aiso be changes of ownership to take into consideration and other factors 
that may originate externaiiy to the company. Despite the fuii methodoiogy not being completeiy open to 
scrutiny from the industry, it is impiemented uniformiy and impartiaily. The assets within the risk register 
are few enough in number, that borderiine cases for action can be subject to further investigation to better 
define the risks. Avoiding unnecessary inspections means that resources can be aliocated more 
effectiveiy and processes deaiing with other areas of risk such as the monitoring of improvement 
programmes can be better provided for. Aii companies and assets are inciuded in the risk based audit 
process. There is therefore confidence that the entire industry is regulated at the same intensity and with 
the same processes.
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In order to secure consistency, teams of inspectors carry out inspections and aii inspectors are managed 
by Principal Inspectors who have further experience and therefore are equipped to assist in more 
complex issues and provide overview opinions. The arrangements allow for a good working relationship 
between the inspectors and the companies but with enough separation from companies and interaction 
between inspectors for objectivity not to be lost.
The Hampton review states that if inspections are risk based and focussed on improvement and 
improving compliance, the inspection system should become more efficient, the overall number of 
inspections should be reduced and regulatory outcomes should improve.
6.5.54. Communication
The provision of advice was identified in the Hampton review as something that may need improving. As
far as advice is concerned, businesses should be able to easily establish which regulations apply to them, 
what is required of them to fulfil regulations and how they can improve their compliance. The EA found 
through a survey that only 18% of the relevant businesses could name the environmental legislation that 
applied to them.
The DWI excels in this area and since the creation of the regulatory regime, guidance documents have 
been produced for the industry (i.e. Guidance on the Regulations ‘Guidance on Safeguarding Water 
Supplies’, and guidance for laboratory practice) and Information Letters published on further guidance, 
definitions, advice and requirements totalling over 200 by the end of 2006. From 2000 onwards aii 
Information Letters could be referenced on the DWI’s website and only those of particular importance 
from between 1990 and 2000. Companies therefore have a raft of information available to them and can 
rely on the DWi to provide information on any industry wide issues. Concerning more specialist or 
detailed advice, the DWI and companies have numerous opportunities to deal with issues that require 
this. Liaison meetings and inspections provide face-to-face communication and companies appreciate the 
willingness of inspectors to deal with queries and provide advice by phone or email. The website is also 
used to provide information to stakeholder groups including consumers. The broad principle practiced by 
the DWi is for advice to be available in a range from informal formats to formal guidance.
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6.5.55. Penalties
The Hampton review considered that iliegai operators could undercut legitimate business and breaking 
the law could be pre-meditated and intentional. There are no illegal operators in the water industry -  all 
companies are licensed and the nature of the industry with large scale, fixed assets minimises the 
potential for illegal operation to take place. Knowingly providing false information certainly constitutes a 
serious offence and for the financial side of regulation, there have been investigations into the information 
provided to Ofwat. For the case of drinking water quality, information provided through monitoring 
programmes would be extremely difficult to falsify because of the detailed, multi-stage system that is 
applied to the taking of a sample through to the analytical result. Additionally, with the number of samples 
being taken, it wouid take a large scale operation with several levels of staff involved to alter data enough 
to make a change in favour of the company. Knowingly supplying water ‘unfit for human consumption’ is 
subject to a due diligence defence and the action of the company to mitigate the situation wouid also be 
taken into account. Offences related to drinking water quality do not result in economic benefit: the 
financial penalty does not have a direct relationship. To date, the largest fine a water company was 
£125,000 (for cases referred to Crown Court an unlimited fine is available). There have been just under 
40 cases of precaution since the start of the regulatory regime and persistent offence is not apparent to 
the extent that may be seen in other industries. Prosecution is tailored for the water industry and although 
penalties in some prosecutions might seem low and there is some potentiai for bargaining when there are 
multiple infractions, the negative publicity for the company is what is most damaging. For the degree of 
persistent offence that is seen in the water industry, greater penalties are applied through prosecution. 
Companies may of course be prosecuted by the other industry regulators (Ofwat and the EA) in the areas 
of infringements of environmental obligations and commitments and legal requirements from Ofwat. The 
Hampton review found that for 2003-2004, there were nearly 25,000 fines, formal cautions and 
prosecutions brought against businesses by regulators. The EA took forward 283 prosecutions, 272 
resulting in conviction. Administrative penalties are becoming more common and are imposed by the 
regulator without the intervention of a court. The Office of Fair Trading and the Financial Services 
Authority can each impose fines on non-compliant business. Positive incentives for good performance 
were mostly based on encouraging over-performance against standards. The Food Standards Agency 
piloted an award scheme for catering businesses and they believe that value is added to those 
businesses that receive them.
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The DWI has no plans to explore rewards schemes for the area of drinking water quality however, the 
author suggests that rewarding financial performance and customer satisfaction or service provision could 
be considered by Ofwat.
6.5.5 6. Data Requirements
The Hampton review found that significant burden came from completing forms to fulfil data requests from
regulators. The DWI has a very detailed prescription for data that is required and the format that should 
be used, described in the information Direction (Appendix 8(3))and related Information Letters (6/2003). 
The information is transferred electronicaiiy and then stored in a database that is used by inspectors to 
facilitate regulatory functions. There is very little scope to reduce the burden from this system but it is fair 
and proportionate because the whole industry has to follow the prescription with smaller water companies 
having less data. A single regulatory database was suggested by the Hampton review but this wouid not 
prove useful for the case of the three regulators of the water industry. One regulator wouid have the extra 
burden of managing the database and the others wouid still have to integrate the information into their 
own systems. The core information used by all three regulators is limited and for example, the EA would 
not need to be able to interrogate the four million lines of drinking water quality that the DWi receives 
annually from water companies, it is arguable that there wouid be any net gain from a common regulatory 
database for the water industry. Data sharing wouid probably be satisfied by improving the ‘joined up 
regulation' already practiced by the regulators with regular liaison, communication of current work and 
projects and consultation on actions that would have an industry wide effect. Water companies believe 
there is stiii some improvement to be made in this area and more recently the DWi has certainly started to 
strengthen communication lines with the other regulators and stakeholders although this is not proving 
easy with some.
6.5.5.7. Regulatory Structure
The Hampton review made the following recommendations for reform:
• Better Regulatory Impact Assessment to create regulations that are easier to enforce and 
understand;
• Consolidation of national regulators to create a simpler, more consistent structure;
• Fewer regulators for businesses to deal with;
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• Better coordination of iocal authority regulatory services;
• Clearer prioritisation of regulatory requirements by government departments and national 
regulators;
• Better accountability throughout the regulatory system.
For the water industry, regulations related to drinking water quality are created with a process that 
involves inspectors, regulator staff and other stakeholders. Water companies have the opportunity for 
input into proposed regulations and ‘fit for purpose' is one of the main criteria used to assess proposals. 
Review of regulations carried out to accommodate changes in parent legislation are often used as an 
opportunity to deal with other developments such as new technology, identified weaknesses in existing 
provisions are aiso tackled.
Self enforcement as described in the Hampton review is where regulations are clear and well publicised, 
with self monitoring that fits with day-to-day practice, checks and enforcement known to be carried out 
and punishment for non compliance, the result being that the regulation enforces itself. This very 
accurately describes the regulatory regime for drinking water quality and explains how the DWI can be a 
national regulator and yet very small organisation with 23 technical members of staff. The content of the 
Acts and regulations allows for the DWi to inspect, monitor and enforce the whole industry effectiveiy and 
efficiently.
The Hampton review suggested that with the regulation of food products on farms divided between 21 
bodies mostly reporting to DEFRA for example, there was potentiai for conflicting advice, overlapping 
inspections and duplicated information requests. The principal problems were listed as:
• Businesses being subject to multiple inspections;
• Overlapping areas of responsibility;
• Regulators devoting scarce resources to activities that might be being duplicated by other 
regulators;
• Difficulties in joining up work due to the large number of bodies;
• Small bodies limiting efficiency in the use of resources; and
• Risk assessments not comprehensive.
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The structural consolidation of regulators was recommended to overcome some of these issues and 
where overlaps were necessary, that joint work programmes were structured to pose the least burden on 
businesses. Small regulators with fewer than 100 staff were deemed as unlikely to be able to allocate 
resources efficiently and lacking in political and institutional prominence. They were aiso unlikely to be 
able to carry out broad risk assessments or understand the cumulative burden of the regulations they 
impose.
The DWi appreciates the burden on water companies resulting from the drinking water quality 
regulations. They are capable of broad risk assessment as this is an integral part of the functions carried 
out. From its creation it was intended to be a lean organisation that efficiently coordinated the 
management of the data provided by the self assessment and monitoring programmes of companies and 
enforce and prosecute where necessary. As the DWi is the only body with powers to enforce and 
prosecute companies for breaches of water quality standards (guardians of human health), their 
importance is clear and functions are not duplicated. Without the DWi, the privatised industry wouid not 
have achieved the same ievel of drinking water quality improvement (section 5). Had the fuii remit of 
regulation been put in the hands of Ofwat the quality picture wouid have been different, as history has 
shown that for private companies, money and profit come before the strive for better than minimum 
required performance (this is a common supported view of water companies). The DWi does not fit the 
picture painted by the Hampton review of a small national regulator and is an example of how a small 
regulator can be effective and efficient with the right framework of legislative foundations.
Larger thematic regulators were suggested by the Hampton review as being able to design more robust 
risk management processes with access to more complete information. Duplication wouid be more easily 
identified and there would be a reduction in inspections and hence savings made on administrative 
functions. The identified themes were; Consumer Protection and Trading Standards; Health and Safety; 
Food Standards; Environmental Protection; Rural and Countryside issues; Agricultural inspection and 
Animal Health. Thirty-one of the 63 regulators were identified as suitable to be consolidated into seven. 
Mergers within DEFRA could not be explored because of continuing internal changes. The intended 
mergers were suggested for completion by April 2009.
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The new system would benefit from common performance assessment and four areas of accountability - 
finance, policy, judgment and procedural. The Hampton review suggested that the National Audit Office 
(NAG) would be a suitable body to monitor regulator’s performance.
The DWI does not have its performance externally monitored but has carried out its own assessments by 
commissioning reviews carried out by external consultants (see sections 8.2.1.4, 8.2.1.5 and 8.3). The 
results of the reviews were made available to the public and were used to inform improvements the DWi 
made to its methods of work and the way it interacts with the industry, it is uncertain if the NAG wouid 
include the DWI in assessments of regulatory performance.
e.5.5.8. The Better Regulation Executive
This body wouid be responsible for introducing the reforms contained in the Hampton review. Its
responsibility wouid include:
• Holding regulators to account for their performance against the principles of regulatory 
enforcement;
• Implementing those parts of the Hampton review accepted by government;
• Focussing the attention of regulators onto the reduction of burden and to ensure that compliance 
is achieved proportionately and fairly;
• Providing advice to the Prime Minister’s Panel on Regulatory Accountability on areas such as the 
theory and practice of risk assessment and progress with targets in the Better Regulation Task 
Force report ‘Less is More’ (2005).
6.5 5.9. The Drinking Water Inspectorate
As mentioned, the DWI was one of a small number of regulators that would require public consultation to
inform movement, merging, or the transferral of its functions to one of the thematic regulators. The run up 
to consultation for the DWi was a lengthy process of negotiations with bodies that could potentially be a 
new parent body. The DWi could not stay exactly as it was (as part of core DEFRA) because this wouid 
not support the Hampton principles or DEFRA’s plans for its core function not to involve enforcement 
bodies. The consultation is taking place in Spring 2007 (interview T).
6.6. Consultation on Regulations
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There has been one relatively recent change to the Drinking Water Suppiy (Water Quaiity) Reguiations 
and a consuitation currentiy in progress. The most recent change was to implement the 1998 DWD which 
became European law In November 1998. A consultation document was Issued on 19" April 2000 by 
DETR outlining how government proposed to implement the new DWD. Responses were invited by 30 
June 2000 allowing just under 12 weeks.
The consuitation document listed each part of the proposed Reguiations including changes to implement 
the 1998 DWD and national changes such as the water supply zone covering a population of 100,000, an 
increase from the previous limit of 50,000. Predominantly, changes were to affect the new DWD and 
therefore non-negotiabie, however issues for consultation were included in a separate section. The 
consuitation points inciuded:
• Keeping the national mandatory standards for E coli and coiiforms at water treatment works and 
service reservoirs.
• The inclusion of coiiforms as an indicator parameter (rather than 95% of samples complying) at 
consumers’ taps with a standard of 0/100mi. When detected, the company wouid have to 
determine if the cause was the hygiene of the consumers’ pipe-work, and if so, advise them on 
what remedial action they should take. Action to be taken by the company if it was found that the 
company’s distribution system was the cause.
• Aluminium, manganese, iron, colour, turbidity, odour and taste were all classed as indicator 
parameters in the 1998 DWD (Appendix 2(2)). The proposal was for them to remain as 
mandatory standards in the 2000 Reguiations.
• Minimum total hardness and alkalinity for supplies that were softened or desalinated were omitted 
in the 1998 DWD. Upon advice from the Department of Health (DoH) it was proposed that the 
minimum total hardness of 60 mgCa/i to be retained for softened or desalinated water.
• Sodium was changed from a mandatory parameter to an indicator parameter with a value of 200 
mg/i. Upon advice from the DoH it was proposed for the parameter to have a mandatory standard 
of 200 mg/i.
• Although the 1998 DWD had not introduced a standard for tetrachioromethane, it was proposed 
to keep the mandatory national standard from the 1989 Reguiations of 3 pg/i.
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• The 1998 DWD had indicator parameter values for pH of ^6.5 and ^9.5. The 1989 Reguiations 
had mandatory values for pH of between 6.5 and 9.5. it was proposed that the minimum should 
be retained with the possibility of the upper limit being increased to 10.
• The 1998 DWD had indicator values for ammonium, chloride, Clostridium perfringens, colony
counts, conductivity, sulphate, total indicative dose for radioactivity, total organic carbon, tritium 
and turbidity (leaving works). These would be regulated as indicator parameters in the 2000 
Regulations. Action wouid only need to be taken if the magnitude or duration of failure to meet 
the specification posed a risk to public health. Views were sought on adding a mandatory 
standard for sulphate of 500 mg/i to prevent sulphate induced diarrhoea in infants.
• Suggestions were invited for changes to the detail of the Cryptosporidium provisions.
• Separate consuitation would take place for the area of whoiesomeness at the tap in premises 
where water was supplied to the public.
• The FSA considered that there would be no cost implication for food business from the need to 
revise the food hygiene regulations as the quality of water for food production wouid become the 
same as the water provided to premises in which food was produced. Comments were invited.
The consultation covered Wales as responses wouid aiso be used to inform the Welsh Reguiations. 
Responses wouid be deposited in Departmental libraries unless instructed as confidential and the 
consuitation document was made available on the DETR’s website.
A regulatory impact assessment was inciuded in the consuitation which included discussion of alternative 
options, benefits, costs to business and costs to consumers. Options inciuded not implementing the DWD 
although this could lead to infraction proceedings against the UK government. Other means of 
implementation were not considered appropriate because of the nature of the industry with privately 
owned companies providing a service with implications for public health and therefore should be subject 
to a legal requirement to provide wholesome drinking water. The benefits inciuded the minimisation of 
long term health effects from drinking water; water companies making savings due to some parameters 
being removed from the Reguiations and other health related benefits such as from the tightening of the 
lead standard particularly for children and pregnant women. Generally, health benefits are accepted as 
difficult to quantify or value in cost terms. Costs for domestic customers were estimated and illustrated
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through increases In domestic bills assisted by Ofwat figures. An estimated total cost was provided as an 
annual and one-off cost (DETR, 2000).
The consultation for the 2000 Regulations met many of the principles of good regulation despite being 
carried out before government signing up to the principles. The 2000 Reguiations wouid implement the 
DWD without gold plating and alternatives were considered, information was provided within the 
consultation document to explain the reasoning behind some proposals such as advice from health 
departments. Existing regulation was taken into account and in this case the possible effect on Food 
Hygiene legislation. There were no ‘radical’ changes proposed to the 1989 Regulations and so the 2000 
Reguiations wouid be a logical development and applied across England and Waies^®. The Consultation 
itself was written clearly and communicated why there was a need for regulation. Although the 
consultation period was shorter than 12 weeks, the process was carried out in its entirety: the Code of 
Practice on Consultation with the 12 week requirement had not been issued at the time. Proposals were 
clearly focused on the area of protecting public health and guidance was acknowledged as necessary. 
Enforcement was touched upon, but primarily those provisions lay in primary legislation and therefore 
were not subject to change at that time. The consuitation carried out in 2000 was fairly comprehensive in 
meeting the principles of good regulation and the 2006 consuitation for amendment regulations has 
greatly improved this process. Section 8.5.2 includes is a review of the current consuitation.
6.7. Infrastructure Regulation
Drinking water quaiity regulation has an awkward fit in the world of infrastructure and utility regulation. 
When ‘regulation’ is debated in various forums, the focus is usually on finance, and understandably so, 
considering the public interest that is generated when fares are raised by the rail industry for example. 
The main topics that raise the most interest with those that facilitate and report on these debates include; 
the impact of policies on regulation, whether timescales for investment are realistic, if the Retail Price 
Index (RPI) - regime is stiii fit for purpose, if capital enhancements will always be sporadic in nature 
and whether regulation will naturally decline with the establishment of competitive markets. More recently 
there has been more focus on the customers’ willingness to pay, with many utilities undertaking research 
to inform the scope of future investments.
The Water Suppiy (Water Quality) Regulations 2001 passed by NAW would apply in Wales .
RPI±X is the UK Retail Price Index plus or minus efficiency saving X. it is the basis for Price-cap regulation
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Drinking water quality, inextricably linked to public health, does not feature in these debates at the same 
levels as other regulators such as Ofwat, the Office of Communications (Ofcom), the Civil Aviation 
Authority (CAA) and others. There are some issues that affect the DWi as well as other infrastructure and 
utility regulators including; how to achieve transparency in regulatory activities, how to implement policies 
and demonstrate that implementation has been done in the most effective and efficient way and how to 
interact with the regulated industry resulting in minimum burden.
Water UK, the water industry’s representative body holds numerous events that facilitate the discussion 
on regulation of the water industry between companies, the regulators and many other stakeholders. 
Although the DWI is often represented, involvement in discussion is limited, the main reason being that 
the main remit of the DWi is to protect public health and not to get involved in the cost implication. 
Preventing illness or death is not something easily put in financial terms as reflected in other utility 
sectors. Reguiations that primarily prevent illness or death must be adhered to and penalties can be as 
severe as manslaughter charges. For the majority of industries, the regulator to deal with this area is the 
HSE and high profile cases include industrial and rail accidents for example.
There are some similarities between the water industry and other industries. For example, the telecoms 
industry works with a predominantly fixed asset base. This means that British Telecom (BT) has a natural 
monopoly because building a new network is not worth the cost to the competition, it is aiso the case that 
other infrastructure regulators are responding to the better regulation agenda with the Office of Gas and 
Electricity Markets (Ofgem) dropping some standards that were unnecessary. To compare the investment 
made by infrastructure industries, Ofgem oversaw £5.7 billion capital expenditure in the last five year 
period, the water industry spending £3.5 billion.
There are aiso some similarities between the approaches taken by infrastructure regulators and the DWi. 
The telecoms regulator Ofcom when deaiing with the move to digital TV was encouraging the provision of 
guidance and information to consumers. Communication of information and guidance is something that 
the DWi has aiso been promoting through WSPs, as education and information provision are part of only 
a limited number of ways of helping and influencing consumers.
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6.8. Discussion - Industry Challenges
The Cryptosporidium Regulations were a significant chalienge for the industry including the DWI. The
topic continues to pose challenges, both for treatment, monitoring and surveillance. The general 
perception of the industry was that the Cryptosporidium Regulations were ‘over the top’ although wider 
benefits have been acknowledged and this thesis has explored the reasoning behind the action taken in 
introducing reguiations. The problems with the regulations, in light of research and monitoring results, 
have been noted by the DWI and the proposed amendment regulations will attempt to rectify some of the 
deficiencies. This action has been carried out quickly considering the time required to produce 
regulations. Company perceptions were affected by the reguiations as it was seen that they were 
introduced too quickly, were costly and attempted to rectify the shortcomings of the prosecution process. 
A new approach is now being taken with the amendment reguiations adding requirements but also 
removing others to satisfy better regulation criteria. Focus has been placed back on the sufficiency of 
treatment rather than monitoring as in the Cryptosporidium regulations. The DWi has learned from the 
experience of the Cryptosporidium regulations, especially since their implementation did not achieve one 
of the DWi’s objective of gaining prosecution for iii-heaith. A positive effect on cryptosporidiosis has been 
demonstrated although further research is required to fully understand the impact.
WSPs are a continuing challenge that have benefited from the experience gained from implementation of 
the Cryptosporidium regulations for both companies and the DWi. There were marked difficulties 
introducing the concept for implementation, this reflecting the culture of the industry to not take action 
unless requirements are stipulated in legislation. The root of this behaviour is cost and many of the 
perceptions in section 9 reflect the common apprehension of anything that might cost the company 
money. This culture has to be considered by the DWI as it is common to much of the privatised industry. 
The DWi were not always clear regarding their expectations of WSPs but this improved as uptake of the 
concept by the wider industry gathered momentum. The methods used for the implementation of the 
Cryptosporidium reguiations that were popular with companies are being utilised for WSPs and feedback 
is again positive regarding the cooperative advisory approach. Risk assessment is a well known process 
for companies as they were one of the Cryptosporidium regulation requirements. Although the process 
was familiar, the industry had to be encouraged to look wider than obvious parameter hazards and apply 
risk assessment for catchment to tap systems. Implementation wouid have been quicker if WSPs were a
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regulatory requirement but without the cooperative approach from the DWi there is a risk that companies 
superficially meet the requirements, losing the benefits that would be gained by thorough implementation.
If WSPs are implemented in a robust fashion by companies and the DWi compliments this with 
assessment and verification, there will be potentiai for minimising check monitoring, customer confidence 
should improve as result of better company communications and provision of information, and companies 
will have a transparent way of demonstrating due diligence. High ievei outputs from WSPs that might be 
possible in the future are stakeholders being held responsible for their introduction of hazards to 
catchments and tighter regulations for water systems within buildings (plumbing certification).
6.8.1. The Better Regulation Agenda
The better regulation agenda includes the approaches from the Better Regulation Task Force, Better
Regulation Executive and the Hampton review. Risk assessment for inspection functions is promoted as 
good regulatory practice in the Hampton review. The requirements for risk assessment are predominantly 
met by the DWi’s risk based audit programme. The only area that requires further development to satisfy 
the requirements is the system being open to scrutiny, aii the others are met. Work has commenced on 
the better clarification of risk scoring for the audit programme, which will define the factors that can be 
described as ‘grey areas’. This study recommends that the criteria and the related weightings should be 
shared with the industry as well as justification for why the programme satisfies the requirements for risk 
assessment as detailed in the Hampton review. The result of the risk based process is that inspection 
resources are concentrated where high risks are apparent and the inspection process will become more 
efficient with fewer inspections than the previous DWi programme. The random element of inspection 
may be subject to reduction if the number of high risk assets requiring inspection increases, but action 
must be taken to maintain a certain proportion of random inspections. The results of inspections should 
be monitored to determine the effect inspection has on the risk categorisation of the asset through action 
by the company and whether the potentiai to improve a risk categorisation has any limitations. A 
geographic representation of where inspections have taken place may aiso provide useful information if 
inspections happen to be concentrated in certain company areas. There is considerable potential for 
useful information to be collected through monitoring of the risk based audit process.
Communications from the DWi to the industry regarding regulatory requirements, definitions and matters 
of interest are comprehensive. All companies are therefore aware of the reguiations and guidance that
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apply to them. Liaison meetings between inspectors and companies are conducted frequently as well as 
the inspectors being available to discuss matters over the phone or via e-maii. Information Letters are one 
of the main formats for official communications and cover a broad range of topics from notifying 
companies of staff changes within the DWI, to information requests and guidance for regulations. 
Companies use DWI Information Letters as a resource but currentiy they are only stored as documents 
on the DWI’S website and are not searchable. According to companies (section 9) it is difficult to know 
which are the latest versions of information Letters’ information and requirements, especially if there is an 
unfamiiiarity with the history of some requirements that have had several updated Information Letters. A 
web based system for information Letters that is searchable and clearly indicates the latest requirements 
for a particular topic would significantly improve this vitai medium of communication.
Data requirements are a significant burden on businesses. Due the precise nature of the data that is 
required to demonstrate compliance with reguiations there is no scope for a reduction in regulatory data 
requirements. The DWi do require information other than regulatory tests and consultations or workshops 
are carried out to identify if additional requirements could relatively easily be met by companies before 
they are requested. These cooperative processes are where there is the most potential for establishing 
data sharing and the DWi over the past three years has improved high ievei cooperation particularly with 
organisations such as Water UK. Efforts include liaison meetings being scheduled to coincide with Water 
UK’s DWI Practitioners Group so that outputs from Water UK’s meeting can be fed directly into the 
DWi/Water UK liaison meeting. As recommended previously, summary notes of high level meetings 
should be produced.
According to the Hampton Review regulatory structures require reform according to the Hampton review. 
Recommendations included regulatory impact assessment, fewer regulators and better accountability, 
with an element of ‘self regulation’ achieved by clear reguiations, self monitoring, enforcement checks 
and punishment for non-compliance. The drinking water quality regulatory regime satisfies these 
recommendations with essentially the same system that has been in place since privatisation, if meeting 
these requirements constitutes an efficient and effective regulatory structure, the system in England and 
Wales with the DWi as the enforcement body satisfies this description.
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The Hampton review suggests that smali regulators cannot allocate resources effectiveiy and do not have 
political influence and that merging regulators wouid have benefits. The DWI proves that this is not 
always the case and that by using tools such as risk based processes and maintaining high level 
communication and cooperation with stakeholder organisations (including internationaiiy) efficiency and 
political influence can be achieved, in section 4, a bias view noted from companies is that a single 
regulator (Ofwat) would not be desirable, this view, stemming from the experiences of companies with the 
financial (AMP) process. The DWi is seen as understanding the quality implications of programmes and 
maintenance and in some cases are more open to a dialogue concerning these matters. The risk in losing 
this and having one regulator is that too much focus wouid be placed on costs, resulting in companies 
having to deal with increased quaiity risks. A common information store for the water industry’s regulators 
has been suggested, however, this study concludes that the information required for regulatory purposes 
is too discrete for a common database. Discussion and cooperation concerning information requirements 
should be sufficient to establish where burden can be limited and where information collected and used 
by one regulator may be useful to another.
The five principles of good regulation (Proportionality, Accountability, Consistency, Transparency and 
targeted) are fuifiiied by a range of DWi activities. The consuitation for Amendment Reguiations published 
in December 2006 demonstrates that the regulatory regime in England and Wales satisfies many of the 
principles. For proportionality, the DWI has an enforcement pyramid that includes cooperation and 
guidance used most frequently, and prosecution, the highest regulatory action which is applied when 
unsatisfactory drinking water was supplied (unfit water has associated high risks). Accountability is 
satisfied by public consuitation being carried out on changes to reguiations and the DWi’s internal 
performance targets. The use of internal targets, although practiced, could be improved and used as 
another lever (additional to risk based processes) for efficient working. Consistency is ensured by 
reguiations taking into account other legislative changes and are applied across the country. The 
Amendment Regulations take into account many current issues such as the repeal of related European 
Directives and the introduction of the Water Framework Directive, it is also attempting to resolve some 
items in the 2000 Reguiations that have been found to require review (see section 6.2). Transparency is 
satisfied by consuitation but also guidance which the DWi produces for aii regulatory requirements: the 
consequences of non-compliance are clearly stated in the reguiations. The DWi is targeted because its
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focus is on reducing risks to drinking water quaiity and health and when there is new knowledge or 
information, guidance and support is reviewed.
6.8.2. Regulators
Companies’ experiences with the EA over the years have resuited in the common background belief
(section 4) that the EA do not cooperate and the working relationship is onerous. An example of this is 
that a majority of companies have found it a chailenge to engage the regional offices of the EA in their 
operational area for the acquisition of information and advice for the implementation of WSPs. Companies 
appreciate there is a close relationship between the work and information that wouid be required for the 
catchment element of a WSP and what is necessary to achieve the requirements of the WFD. However, 
the EA do not acknowledge this and will therefore not benefit from cooperation with companies to tackle 
catchment hazards, in a very few cases, the regional office of the EA has been helpful to the area’s water 
company but this highlights the inconsistent working of the EA and that regional approaches are often 
governed by individuals within the regional parts of the organisation. The EA place a greater reliance on 
prosecution than the DWi, choosing less cooperation and guidance in favour of ‘black and white’ 
regulation with limited investigation into the causes of non-compliance.
The EA plans to utilise self monitoring where companies would sample their own effluent and report the 
results.
The HSE closely reflects the DWi’s regulatory methods and remit. Although it is significantly larger than 
the DWI, it places high importance in its involvement with the development of legislation both nationally 
and internationally, it uses risk based processes to inform its inspection function, has similar regulatory 
powers and manages a range of industry stakeholders. The HSE have many more functions due to the 
wide-reaching requirements of Health and Safety legislation, but the operation and management of those 
functions is similar to that of the DWi. The main differences structurally are that the HSE have aii related 
functions within its organisation such as policy, laboratories, legal departments etc. There are bi-iaterai 
arrangements with other European Member States to facilitate an involvement with international health 
and safety developments and knowiedge elicitation. Networks are employed as communication lines 
between equivalents in other countries. The DWi is also a member of networks for drinking water quality 
where information and experiences are shared. The HSE participates in projects with many organisations
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such as the United Nations with the DWI accompiishing the same with bodies such as the Worid Health 
Organisation.
The HSE produce a large number of publications that inciude guidance and générai information, a 
majority of which therefore faiiing into the ‘soft’ regulation area. The HSE rely on day-to-day 
communications to help prevent or resolve an issue before moving to more formal stages. Formal stages 
inciude an improvement and prohibition notice system which is similar to the DWi’s enforcement process 
as well as prosecution.
The HSE inspectors complete inspection rating forms, the results of which alter the post-inspection risk 
rating. This system could be partly be adopted by the DWI with inspection checklists including defined 
items that would be directly used to inform the risk register. The scope of this would have to be 
determined by the resulting profile of the risk register when the current project updating the system has 
been completed.
Because the HSE is such a large organisation with a remit that effects ail business and industry, it has 
more developed cross-working arrangements than the DWI. Projects that cover multiple departments are 
more common for the HSE, although when there is a topic that will affect the whole DWI, a topic manager 
is allocated to act as an interface for the DWI and feedback developments to the whole organisation.
Local authorities enforce Health and Safety legislation for low risk businesses, operating inspection 
programmes based on guidance provided by the HSE. Inspections include checking welfare provisions as 
well as other items under health and safety legislation. Water systems are inspected but only in relation to 
health and safety legislation, for example water tanks would be required to have covers to prevent 
someone faiiing in and the possibly drowning. With the water industry’s recent focus on public buildings 
and fuifiiiing the European DWD requirement {Article 6: “Member States shall be deemed to have fulfilled 
their obiigations where it can be estabiished that non-compliance with the parametric vaiues in 
accordance with Article 5 is due to the domestic distribution system or the maintenance thereof except in 
premises and estabiishments where water is supplied to the pubiic, such as schoois, hospitals and 
restaurants’) samples are now being taken from public buildings as part of water companies’ monitoring
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programmes. Responsibility for water systems in buildings does not lie with the water company despite 
the requirement to sample within the building itself. The only mechanism that can be exercised is through 
the Water Fittings Regulations. The water company would carry out an inspection and the building owner 
notified of the findings and action that should be taken to meet the regulations. Contravention of the 
Water Fittings Regulations could result in a fine. Water Fittings inspections by companies in England and 
Wales are not carried out to planned programmes as they are in the Netherlands but are usually carried 
out upon notification of the construction of a new building, the installation of certain fittings (such as self 
operating irrigation) and complaints. This study suggests that a better picture of the effect of water 
systems in pubiic buildings is required to establish if regional or national action should be taken to 
strengthen the accountability and responsibility of building owners. With the implementation of WSPs, 
information on the potential risks from pubiic building water systems will inform where guidance should be 
provided and if regulatory action is required. Local authorities carry out programmes of inspection under 
health and safety legislation and through cooperation with the DWI, additional topics for assessment 
could be included that aim to reveal information about buildings’ water systems. The topics could be 
broad so that simple guidance would be sufficient for the local authority inspector to carry out the 
assessment and could include:
Predominant pipe materials;
How water is heated for drinking or environmental temperature control;
Hot water and cold water storage and where it is located;
Condition of hot water and cold water pipe insulation;
The condition of storage vessels including sufficient covering; and 
The location of taps used for drinking water;
These items would be integrated in the health and safety inspection, the results best shared with the DWI 
through electronic systems such as databases. Utilising existing inspections to gather this information 
would be efficient use of regulatory resources. The information acquired could inform risk assessments 
for water systems in buildings and highlight where action may need to be taken by building owners. If a 
high frequency of particular hazards is revealed, this may then lead to political pressure being applied for 
national requirements for public buildings.
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A relationship between the DWI and other regulators and organisations can produce benefits. The DWI 
already has Memoranda of Understanding (MoU) with other UK Regulators and Ofwat. The MoU between 
the DWI and Ofwat for example details how the relationship Is operating Including regulatory Interaction, 
minimising duplication and promoting cooperation. Responsibilities detailed Include:
• Liaison inciuding discussion and consultation;
• Cooperation regarding communications to consumers;
• Exchanging pertinent information; and
• Notification of deficiencies identified.
Provided each organisation that has agreed to an MoU honours the requirements, transparency of how 
they interact is therefore achieved. The DWI has begun the process of agreeing MoUs with the Health 
Protection Agency, Food Standards Agency, Health and Safety Executive and Environment Agency. 
However, agreement is proving to be a lengthy process. This study suggests that the MoU with the HPA 
is one that should be given high priority as health information and cooperation with health related 
investigations is important to the DWI's role in protecting pubiic health. In light of the recommendations 
from the HPA regarding Cryptosporidium surveillance (section 6.2), a more formal working arrangement 
is necessary to facilitate future coordinated functions. An item that should be on the agenda between the 
HPA and the DWI is the standardisation of laboratories used for testing drinking water and hence the 
HPA ensuring that their accreditation requirements reflect that of UKAS for the water industry. This item 
was identified at a high level meeting between the DWI and the HPA in November 2005.
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7. Analysis -  Regulation in the United Kingdom
7.1.1. Introduction
Analysis of the regulatory models that are present in the UK includes looking at how and why the models
have developed into their present structure. A closer look at the regulatory functions within those models 
has the potential for finding elements that positively or negatively affect regulatory and enforcement 
processes. This chapter provides a unique summary and analysis of UK regulatory models.
7.1.2. Summary of the UK
Primary legislation provides for the arrangement of the industry and the regulatory model. It allows for the
creation of secondary legislation that contain the details for how to achieve the requirements in the 
primary legislation. Through devolution, the Scottish Parliament and the National Assembly for Wales 
now have some responsibility for creating secondary legislation. EU Directives have to be fully 
implemented by all members of the EU and for the Drinking Water Directive (1980 and 1998) 
implementation was achieved with the Water Acts, Water Industry Acts and Water Supply (Water Quality) 
Regulations.
Table 7.1 Summary of UK Legislation
Organisation Current Legislation for Drinking 
Water
Responsibility
UK Government 
National Assembly for Wales 
Scottish Parliament
-  Water Act 2003
-  Water Industry Act 1999
-  Water Resources Act 1963
-  Environmental Protection Act 1990
-  The Environment Act 1995
-  The Pollution Prevention an Control 
Act 1999
Has the power to create 
primary and secondary 
legislation
National Assembly for Wales Has the power to create 
secondary legislation
Scottish Parliament -  Water Industry (Scotland) Act 2002
-  Water Environment and Water 
Services (Scotland) Act
-  Water Environment and Water 
Services (Scotland) Act 2003
Has powers to create primary 
and secondary legislation
Department of Environment 
Food and Rural Affairs DEFRA
EA and DWI
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Organisation
Environment Agency (EA) 
Non Departmental Public 
Body. Sponsored by DEFRA
Current Legislation for Drinking 
Water
-  Estabiished under Water Resources 
Act 1991 (National Rivers Authority) 
Environment Act 1995
-  Surface Waters (Abstraction for 
Drinking Water) (Classification) 
Regulations 1996*
-  Water Resources Act 1991
-  Bathing Waters (Classification) 
Regulations 2003
-  Surface Waters (Dangerous 
Substances) (Classification) 
Regulations 1998*
-  Ground water Regulations 1998*
-  The Water Environment (Water 
Framework Directive) Regulations 
(England and Wales) 2003
Responsibility
Environment management and 
protection. England and 
Wales.
Scottish Environment 
Protection Agency (SEPA) 
Pubiic Body
Estabiished in Environment Act 
1995
Surface Waters (Abstraction for 
Drinking Water) (Classification) 
(Scotland) Regulations 1996* 
Bathing Water (Classification) 
(Scotland) Regulations 1991 
Surface Waters (Dangerous 
Substances) (Classification) 
(Scotland) Regulations 1998*
Environment management and 
protection, Scotland
Environment and Heritage 
Service, Northern Ireland 
Executive Agency sponsored 
by Department of Environment, 
Northern Ireland
Surface Waters (Dangerous 
Substances) (Classification) 
Regulations (Northern Ireland) 
1998*
Ground water Regulations 
(Northern Ireland) 1998*
The Water Environment (Water 
Framework Directive) Regulations 
(Northern Ireland) 2003
Drinking Water Inspectorate 
Northern Ireland
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Organisation Current Legislation for Drinking 
Water
Responsibility
Drinking Water Inspectorate, 
England and Wales
-  Estabiished with reinforced powers 
in Water Act 2003
-  Water Supply (Water Quality) 
Regulations 2000
-  Water Supply (Water Quality) 
Regulations 2001 (Welsh)
-  Private Water Supply Regulations 
1991
Drinking water quality 
regulation
Drinking Water Quality 
Regulator, Scotland
-  Established in Water Industry 
(Scotland) Act 2002
-  Water Supply (Water Quality) 
(Scotland) Regulations 2001
-  Private Water Supplies (Scotland) 
Regulations 2006
Drinking water quality 
regulation
Drinking Water Inspectorate, 
Northern Ireland
-  Water Supply (Water Quality) 
Regulations (Northern Ireland) 2002
Drinking water quality 
regulation
Water Services Authority 
Non Ministerial Government 
Department
-  Established with a Board structure 
in the Water Act 2003
Financial regulation
Water Industry Commissioner -  Estabiished in Water Industry Act 
1999
Financial regulation
To be repealed by full implementation of the Water Framework Directive
The industry models in England and Wales, Scotland and Northern Ireland have developed into their 
current structures due to a number of influencing factors. Ail three are different industry models. The 
financial arrangements are also different, however for Northern Ireland, the Water Reform will result in a 
model for the industry that is more in line with what can be found in Scotland. Essentially what has 
existed up to now is a private industry funded through a financial regulator with 26 water companies in 
England and Wales, one supplier in Scotland funded by government through a financial regulator by 
customer billing, and finally. Northern Ireland with one supplier funded through rates only (not direct 
billing) all models having one drinking water quality regulator.
Foundation legislation is very similar with the UK working to the EU DWD specifically implemented 
through secondary legislation (see table 7.1). Differences do however appear in primary legislation where
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an independent regulator is appointed for England and Wales (Wales nominating the DWI) and Scotland, 
but not Northern Ireland whose DWI(NI) consequently has no enforcement powers. Although Scotland 
now has an independent regulator, it was only estabiished as such in 2002 along with the single supplier 
formed through a merger, and the creation of the Water Industry Commissioner, the financial regulator. 
Prior to this, the model was very different and the enforcement body for drinking water quality was a unit 
within the Scottish Executive. As the structure in England and Wales has remained virtually the same 
since privatisation in 1990, it can be concluded that part of the reason Northern Ireland and Scotland are 
behind England and Wales in drinking water quality performance is due to the later development of their 
industry and regulatory models.
Taking the slower development of the industry and regulatory models in Northern Ireland and Scotland 
into consideration, there are differences evident between the methods of regulation and enforcement 
used by the drinking water regulators in each country, that have influenced their effectiveness and it is 
possible that each could improve by adopting those more successful methods.
7.1.2.1. Water Industry Structures
The main difference between the structures of the water industries in the UK are that in Scotland and
Northern Ireland there is one supplier which is publicly owned; in England and Wales there are multiple 
suppliers that are private companies without direct competition for customers (such as the telecoms 
industry). This means that for Scotland and Northern Ireland there is a one-to-one relationship between 
the regulator and the supplier. For England and Wales the private companies make returns on their 
business but customers cannot choose their supplier and there is a one-to-many relationship between the 
regulator and water companies. For Scotland and Northern Ireland, the single supplier is not 
benchmarked against other suppliers and the only reported performance is against standards. 
Historicaiiy, there has therefore only been comparison of overall compliance within the UK.
The Memorandum of Understanding between the regulators defines levels of cooperation through 
consultation and other activities. Agreed in 2004, it provides Scotland and Northern Ireland a system for 
benchmarking their suppliers' performance against England and Wales. It also provides for knowledge 
sharing and comparison between regulatory methods. Some of the indices developed by the DWI have 
been used by the other regulators to enable comparison within the UK. The communication and
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cooperation facilitates capacity building through activities such as joint inspections where inspectors 
attend inspections coordinated by other regulators, allowing them to experience how challenges that they 
may be unfamiliar with, are approached by other regulators.
Other activities that benefit from the regulators’ cooperation and consultation include action on industry­
wide issues such as information requirements from the EC where the regulators would agree on a single 
agreed response if appropriate. Other industry-wide issues can be serious pollution events such as the 
Buncefieid incident (Buncefiled, 2006) when the DWI were involved in investigations into possible 
groundwater pollution from the chemical PFOS (Perfiuorooctanesulphonate) that was used for fire-fighting 
(samples were arranged by the DWI, taken by trained drinking water sampling officers and analysed in 
drinking water, accredited laboratories (DWI, 2006b). The DWI shared information and explained decision 
making related to the incident to the other regulators so learning could be promoted for dealing with such 
incidents. Another example was an explosion at a treatment works in Northern Ireland when the regulator 
shared results of investigations carried out by the Health and Safety Executive for Northern Ireland with 
the other regulators again, sharing experience and learning.
The regulatory structures in Scotland and England and Wales are most similar, with the regulators 
fundamentally having the same roles and functions. Northern Ireland will more closely resemble this 
model once the Water Reform has been completed. This action in Northern Ireland to remodel the 
industry and its regulation is testament to the effectiveness of the model used in Scotland and England 
and Wales.
7.1.2.2. Regulatory Powers
It is certain that having enforcement and prosecution powers increases the likelihood of gaining drinking
water quality improvements. The case studies in section 5 shows that regulations by themselves do 
achieve improvements. The improvement in compliance against the nitrate standard during AMP1 as 
shown in figure 5.8 shows how the regulations secure improvements through evidence of non- 
compliance from monitoring, and the water company having to enter into a legally binding agreement to 
take action to secure compliance. However, the non-compliances that occurred from 1999 to 2001, after 
which the DWI took action through the enforcement, show that without this enforcement process the
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failures would have continued and in greater numbers (extrapolation of figure 5.8) until an improvement 
programme could have been included in the next AMP.
Comparison of performance against regulatory standards of the three countries reveals striking evidence 
that enforcement and prosecution power achieve a greater degree of drinking water quality improvement. 
Figure 7.1 shows the percentage of failed determinations in supply zones from 1991 to 2003. No data 
was available for Northern Ireland before 1995 and the standards changes in 2003 preventing further
comparison.
Data for Northern Ireland only 
available^from this point onwards
2.5 1
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■ England and Wales
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Water Supply (Water Quality) 
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Year
Creation of DWQR
Water Supply (Water Quality) Creation of DWI(NI) 
Regulations (Northern Ireland)
1994
Figure 7.1 Non-compliance in suppiy zones for England and Wales, Scotland and Northern Ireland
Figure 7.1 shows that the scale of the water quality improvement in supply zones is much higher for 
England and Wales. From 1991 to 2003 England and Wales achieved a year on year reduction in non 
compliance from 1.50% down to 0.15%. Scotland for the same period was a reduction from 1.98% to
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0.86% non compliance. Northern Ireland achieved a reduction from 1.6% in 1996 down to 1.25% non 
compliance.
There is a direct correlation between the number of times enforcement action has been considered by the 
DWI and the falling percentage failures within supply zones. Figure 7.2 shows that this reduced from 410 
times in 1990, down to just 12 times in 2003. Consideration of enforcement action therefore contributes to
drinking water improvement.
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Figure 7.2 The number of times enforcement action considered by DWi for supply zones
What would happen in these cases is that upon the DWI issuing a letter of ‘minded to enforce’ the water 
company would have to demonstrate that they were taking action to resolve the quality problem. If the 
action is not satisfactory or does not have the desired effect, the DWI can move further up the 
enforcement pyramid to achieve action and improvement. The DWI has enforcement powers detailed in 
legislation and can take the decision on whether prosecution is necessary as well as preparing the case 
that would be taken forward. The DWQR has similar enforcement powers also laid out in legislation, 
however these do not include the prosecution powers. The DWQR would prepare the prosecution case 
but does not take the decision of a prosecution being taken to court. This decision is taken by the
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procurator fiscal. This points to the DWQR being unable to put enough pressure on Scottish Water to take 
action after incidents to prevent future problems. The concern with this issue is that the ideal situation js 
to work oro-activelv to prevent incidents therefore reducing the need for reactive action. In this case the 
system for reactive action is not sufficiently robust. In contrast to enforcement action being considered 
almost 3000 between 1990 and 2003 in England and Wales (see table 7.2), the DWQR has only 
considered enforcement action six times since 1990. The DWI(NI) has the lowest level of enforcement 
powers (however, it will be given powers through legislation with the Water Reform) and therefore action 
taken by Water Service is only in response to communication and cooperation with the DWI(NI). Water 
Service cannot be prosecuted because it has crown immunity, however, the post Water Reform ‘Northern 
Ireland Water’ will be prosecutable as crown immunity will be removed. Figure 7.3 illustrated the 
enforcement powers available to the three regulators.
Year 1990 1991 1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 Total
Number of 
times
enforcement
action
considered
643 433 472 327 161 144 153 183 156 129 83 45 28 28 2976
Yosecutiorf
Accepting a Caution
Notice of regulatory sanctions
Consideration of regulatory sanctions
Cooperation, persuasion and guidance
DWI f DWQR DWI(NI)
Î
Figure 7.3 Enforcement Powers available to the three UK drinking water quality regulators
Powers detailed in legislation must include the following if a regulator is to carry out regulatory functions 
as prescribed for the DWI:
• Power of entry;
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• Power to obtain information;
• Enforcement powers;
• Emergency powers;
• Prosecution powers.
Carrying out a statistical analysis for England and Wales and Scotland only (because regulations were in 
force for both in 1991) figure 7.4 shows that England and Wales had a faster decline in percentage 
failures in relation to the percentage of failures in 1991 when compared to Scotland.
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Figure 7.4 Percentage failures against standards relative to 1991 for Scotland and England and Wales
7.1.2.3. Audit and Inspection
The DWI now has an informed risk based audit programme which is still subject to improvement in 2007.
The number of audits has reduced to around 60 per year with those inspections being carried out at high 
risk sites thus concentrating the resources of the DWI where the most benefit would be gained. Teams of 
inspectors carry out inspections which has advantages such as being able to split up for discrete tasks, 
enabling one inspector to question while another takes notes and providing the combined knowledge and 
experience of those inspectors present. The use of checklists provides a level of consistency between all 
inspections.
The checklist used during the inspection forms the inspection report allowing the company to comment on 
any detail included when it is received. The company have a specified timescale to respond, however, the 
DWI is often delayed in providing the initial report to them. Recommendations and suggestions are clearly
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detailed, however the actions and timescales committed to by the company are not recorded on the 
checklist.
For Scotland there are more logistical issues for the inspection process. There are remote suppiies that 
require a significant amount of travei time to visit and therefore there is a considerabie commitment from 
DWQD staff. There is one ied for site inspections and the scheduie generaiiy is structured with week iong 
inspections covering a number of sites inciuding works, service reservoirs and sources. The inspection is 
therefore intensive with a vast amount of work covered during each inspection week. When inspecting the 
more remote suppiies, the works tend to be smaiier and therefore quicker to inspect, ieaving time to either 
visit other works or to inspect sources and various service reservoirs. Generaiiy, the inspection process is 
very simiiar to that of the DWI although there were some areas not covered as thoroughly as would have 
been during DWI inspections. Historicaiiy it was only one inspector that would carry out inspections for 
DWQD, however as of 2006, two inspectors were present for inspections. The inspection is very intensive 
and working through the check lists covers a wide range of topics with many questions that have to be 
asked. This, coupled with the number of Scottish Water personnel present (up to six in some cases) is 
more effectively handled by two or more inspectors. Questions have to be asked during inspection as well 
as the viewing of testing procedures, the checking of manuals etc. with ail the findings recorded on the 
checklist. Having two inspectors carrying out this process means there is the opportunity to split up for 
simple tasks and for more complicated areas of the inspection, for one inspector to ask questions and the 
other to note the responses.
The main differences occur in the reporting system after inspections, with the DWQR not using the 
inspection check list as the report, but using a condensed version (see Appendix 5(2)). This report is 
more simplistic, but better summarises the points of action for Scottish Water and the timescale for those 
actions. Whilst this is a more convenient report, the findings of the inspection are not kept beyond such 
time as the actions are all completed by Scottish Water.
With a single supplier, there is only one set of procedures covering the core processes such as training, 
the scheduling of maintenance and ail works have standard manuals. The DWQD should therefore be 
completely familiar with these processes and should be knowledgeable regarding the decision making
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processes of Scottish Water. With this standardisation present, there is a unique opportunity to check that 
all Scottish Water staff are foiiowing those procedures such that the standards are consistent across 
Scottish Water. The actions agreed are detailed in the summary styie report from DWQD, however, the 
follow up process that checks the work is carried out is weaker than that practiced by the DWI and there 
is evidence that there are limited consequences (no consideration of enforcement action) for Scottish 
Water if timescales are not met. The official check made by the DWQD is one year after the original 
inspection and there appears to be little pressure to meet agreed timescales within this period.
A risk based approach to inspection was introduced in 2006, however it was a very basic model based on 
the number of microbioiogicai failures at works. The system is not as well informed as that used by the 
DWI and it was apparent that at least one of the works audited by DWQD in 2006 did not have as high an 
associated risk as the failure records indicated due to the circumstances leading to the failures.
For Northern Ireland, considering the difficulty in affecting any action by Water Service, the technical audit 
is carried out in no less detail than by the DWI and the DWQD. Simiiar check lists are used and a vast 
amount of information is gathered during the inspection. There would always be more than one inspector 
present and this provides the same advantages as explained for DWQD and DWI.
The DWi(NI) uses the check list as the report that is sent to Water Service, with the response (the audit 
return) being provided to the DWI(NI) within an agreed timescale. Ail recommendations require a 
response from Water Service.
The DWI does not have a risk based audit programme. Water Service has 48 treatment works, 4% of the 
number in England and Wales. If the DWI carries out 60 works inspections on a risk based process, the 
DWI(NI) would have to carry out 1.9 works inspections to be equivalent: one works inspection was carried 
out in 2005. Generaiiy there is evidence of more fundamental issues with Water Service assets. Although 
there is a system of enforcement notice, this is not supported with enforcement powers. This lack of 
powers results in difficulty securing fast, sufficient action from Water Service. At the time of the 2006 
inspections, the Water Reform was in the final stages of being implemented. This caused problems for 
the process of securing action from Water Service as budgets had been virtually frozen and decision
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making capacity had been restricted in preparation for the new regime. There was some evidence of 
continued investment, however, this was not across the board.
The timeliness of the DWI(Ni)’s reporting and communications of requests to Water Service is satisfactory 
to support the audit system although it is apparent that there are delays in the response from Water 
Service.
7.1.2.4. Data and Reporting
Through the cooperative relationship between the regulators, the subject of data and information has
frequently been discussed. The DWi took the opportunity of the new Regulations in 2000 to improve their 
systems for data handling and gather more data from the industry to improve their understanding of the 
drinking water quality problems that were present and to enhance its reporting capabilities. Neither the 
DWQD or the DWI(NI) collect the results from ail regulatory tests: their iong term plans are to collect ail 
results and the DWQD has taken steps to investigate the IT requirements to facilitate this. Annual reports 
are produced by all three regulators, with the DWI’s being the most detailed. The DWi annual report 
details the extent of the water quality problems by region, as well as the actions taken by both the water 
company and the regulator to solve them.
In Northern Ireland the water quality problems have been resolved over the years by a combination of 
short and long term solutions. The latest large project is a Pubiic Private Partnership that will suppiy 50 to 
60 per cent of Northern Ireland's drinking water from one source. Loch Neagh. Water Service will only 
retain responsibility for regulatory monitoring. Provided the works are properly designed, this project may 
have the potential to make a significant contribution to improving overall drinking water quality 
performance in Northern Ireland.
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Scotland had an increase in regulatory failures (see figure 7.1) from 1995 to 1997. Study of the data for 
those years reveals that the main contributing failures were from a single parameter. THMs. The 
Executive’s annual reports explain the increase as a result of improved treatment processes. This points 
to reasoning that increased disinfection with chlorine caused the additional failures, if the overall 
treatment processes were functioning well with organics removal from the water, THM production would 
not have increased. Executive annual reports also detail the use of chloramination as an alternative for 
providing residual disinfection to limit the production of THMs. Again, better treatment performance and 
control would have had the same effect but as argued in the report, at greater cost. There may have been 
some degree of lack of consideration of the consequences of changes made to treatment processes. The 
drinking water quality data with THM failures for Scotland removed is dramatically different and illustrated
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Figure 7.5 Non-compliance in supply zones for England and Wales, Scotland (minus THMs) and 
Northern Ireland
increase in percentage failures in 1996 and 1997 being a general increase in failures for most 
parameters.
The situation in the two countries shows the different approaches to drinking water quality. Northern 
Ireland has historically built new, large scale treatment works to tackle problems. This is possible for the 
majority of the country as there are no logistical challenges to providing drinking water to consumers. For
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Scotland, the situation is different with remote supplies more common and a wide variation in topography 
and geology. Consequently, it is only large supplies for cities that the same approach can be applied to.
For England and Wales, with consolidation of the industry after privatisation, many of the poor performing 
treatment works were abandoned. Additionally, when risk assessments were carried out for the 
Cryptosporidium Regulations again some works were abandoned. Regionally, water quality problems 
were different with some companies having naturally occurring substances in the source water feature as 
a key problem. When subsequent treatment was poor this sometimes led to quality problems within 
distribution. Quality and maintenance of service reservoirs was another key quality driver. Figure 7.6
shows the steady improvement in microbiological quality at service reservoirs.
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Figure 7.6 Percentage microbiological failures at service reservoirs (AM Database)
7.1.2.5. Finance
The main issue identified with the Q&S process for Scotland, is that although Scottish Water Solutions 
deliver the investment programme aim to deliver ‘well designed, buildable, cost effective and fit-for- 
purpose solutions’ there was evidence that this was not the case. Relatively new treatment works visited 
on joint inspections were not designed according to the source water that was available, but were
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designed to wider criteria that estabiished suitabiiity of the treatment processes. Consequently, the 
treatment was not sufficient to treat the raw water and retrofitting of equipment and constant adjustment 
of the system was necessary for the works to operate satisfactorily.
7.1.2.6. The Regulators of Drinking Water Quality
The DWI is a lean organisation with 23 professionally qualified staff and 11 support staff. It’s annual cost
is approximately £2.5 million including the research budget (of approximately £800,000) for the Water 
Directorate. The DWQD’s annual budget is approximately £330,000 (Scottish Executive, 2007) with 
seven staff including three support staff. These budgets are directly proportional however, per head of 
population (see table 7.1) the DWI costs less (50%) than DWQD. The DWi(NI)’s annual budget is 
£300,000 not including a £100,000 budget for private supplies, the DWi costing 80% less per head of 
population. These are crude figures and accuracy is lost due to elements including each regulator still 
allocating some of its budget to using external consultants for some functions and the differing extent of 
work functions of each regulator. There is one inspector to 2.3 million people in England and Wales, one 
inspector to 1.2 million people in Scotland and one inspector to 344,880 people in Northern Ireland.
Population
England 50,431,700
Wales 2,958,000
Scotland 5,094,800
Northern Ireland 1,724,400
United Kingdom 60,209,500
Source: National Statistics, mid 2005 figures
The main problems for DWQD is there are fewer staff to spread the workload and therefore the inspectors 
have to ‘multi-skill’ much like a smaller water company would. The MoU between the regulators means 
that expertise can be called upon when it is needed. Each regulator therefore has the combined resource 
of the 30 inspectors for the UK. This becomes useful when it is more difficult for conferences and 
seminars to be attended by DWQD or DWi(NI) because of fewer resources. If DWi are able to attend, the 
information and learning can be disseminated through the MoU agreement. The MoU was reviewed after 
one year and all three regulators agreed that much had been gained from benchmarking audits, the 
sharing of information reported through annual reports, support during drinking water quality related
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events and other general opportunities for informal consultation. The MoU was therefore agreed with no 
changes for another year.
For Northern Ireland there has to be close communication with between the DWI(Ni) and Water Service. 
The problem with this arrangement is that negotiation has to take place and therefore the potential for an 
affinity to develop between the regulator and the regulated, eroding the limited independence of the 
regulator within the regulatory model. This might affect the regulator’s ability to remain objective and 
could result in decisions or requirements being weakened and hence may not achieve the desired 
regulatory outcome. The extreme would be for the regulator in this model to become more like the 
regulations department of a water supplier with an advisory role rather than the enforcer.
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8. The Drinking Water Inspectorate
8.1. Introduction
This section aims to introduce the DWI as the drinking water quality regulator for England and Wales, 
present its regulatory and wider functions, describe and assess its efforts at regulatory innovation and 
review its effectiveness as a regulator.
Reviews commissioned by the DWI and undertaken by consultants took place for the technical audit 
process in 1993 and 2003 and for general DWI performance in 1998 and 2000/2001. The findings are 
included in following subsections.
8.2. Regulation
In order to regulate the privatised water industry in England and Wales, the DWI has defined powers in 
legislation and tools for carrying out its legislative functions. The DWI was established by Section 60 of 
the 1989 Water Act, its powers being laid out in Sections 20, 52 to 58 and 65. Undertakers’ requirements 
were laid out in Sections 52 to 55 (Appendix 8(1)). The Water Industry Act 1991 consolidated the Water 
Act 1989 with other Acts dealing with sewerage legislation, water resources and pollution control, the DWI 
as assessors for drinking water quality detailed in Section 86.
The powers of the Secretary of State, exercised by the DWI, relate to regulations made by the Secretary 
of State. The DWI can issue enforcement orders and prosecute water undertakers for the offence of 
supplying water unfit for human consumption. These powers were enhanced in the Water Act 2003 by 
designating a person as the Chief Inspector of Drinking Water and allowing prosecutions to be carried in 
the name of the Chief Inspector (in addition to the Secretary of State or CPS as in previous legislative 
arrangements).
The main regulatory functions of the DWI relate to making sure that the Water Supply (Water Quality) 
Regulations 2000 (2000 Regulations) are complied with and this is done by; technical audit including 
compliance assessment, the enforcement process to provide for improvement programmes, investigating 
incidents, preparing prosecution cases and arranging for the approval of products and processes. The
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Chief Inspector Is required to report to Ministers at least annually on drinking water quality. There are 
many other activities required to support these core regulatory processes.
The DWI’s processes that contribute to achieving its regulatory functions have undergone development 
since they were first established. The following sections include information on processes including: 
technical audit, reporting, compliance assessment, the AMP process, the use of data and regulations.
8.2.1. Technical Audit
From the outset in 1990, the technical audit process included an annual drinking water quality data
compliance assessment, an annual inspection of companies and a progress check on improvement 
programmes.
8.2.1.1. inspections
From the consideration of various DWI reports and files and personal communications with DWI 
personnel, the following observations were made.
The process of inspection was quickly developed over the first few years of DWI operation. Inspections 
initially were carried out on the basis of each company being subject to inspection each year which were 
usually carried out towards the end of the calendar year as the earlier part of the year was dedicated to 
carrying out other functions. It was usual for at least two inspectors to carry out the audit, for a larger 
company the duration being approximately one week (for a smaller company a minimum of three days). 
During the audit week, the inspectors would assess all aspects of the company. Assets to be audited 
were chosen by inspectors before the site visit and communicated to the company personnel on the first 
day on-site. For a large company this might include two to three water treatment works and service 
reservoirs, approximately 20 samples for audit trails and the observation of a sampler carrying out the 
sampling process. Time was spent during the audit conducting a desk study of the company’s processes 
and procedures including sampling programmes, monitoring strategies, public record and emergency 
procedures. Two to three days was spent auditing water treatment works and service reservoirs with 
inspectors viewing all processes within works. A sampler audit was also undertaken where an inspector 
would shadow a sampler as they took scheduled samples and transported them to laboratories. For a 
large company a full day was spent carrying out audit trails for samples already collected, analysed and
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recorded on a public register. Around 20 -  25 samples would be examined. This number was thought to 
be sufficient to demonstrate whether procedures were being executed correctly by the company. 
Seventy-five percent of the audit trails were made up of analyses that had given a result which had failed 
a regulatory standard. In the early years of the regulatory regime, there were many more failures in one 
year than in recent years (32,472 failures in 1990 (0.99%) compared to 3418 in 2003 (0.12%) figure 5.1). 
Paying close attention to the accuracy of these results was important because they underpinned the 
DWI’s support for company improvement programmes and investment funding sign off by Ofwat in the 
AMP process. Breaches of standard were used by the DWI to consider enforcement action and possibly 
prosecution so confidence in their accuracy was paramount. The final day of the inspection would be 
used for a round-up feedback session where inspectors would discuss findings with company staff. The 
inspectors would then prepare a draft audit report for the company, leading to a final audit report being 
issued in the first half of the following year.
To assist inspectors during the inspection process and to provide overall consistency of inspections, 
checklists were developed. Initially, the checklist was predominantly a list of questions to prompt 
inspectors. These were used throughout the audit and also at the end act as a final check that all 
necessary areas had been covered. The list was contained in part 2 of an ‘Inspectors Manual’ that was a 
reference guide containing wider background material. Part 1 included guidance and descriptive 
information on what inspectors would be expected to see regarding water companies’ assets. Over time, 
the manual was improved with any inspectors experiences from actual audits. However, the manual 
became rather a cumbersome document to use so an electronic checklist style was adopted where 
information from audit is entered onto a template in a spread sheet organised into sub-sections and 
questions.
During the audit, the inspectors would often find that companies did not immediately have to hand the 
additional information inspectors needed to view. For example copies of log books, tender documents, 
operational or maintenance records and laboratory methods. Often, a list of the additional information 
required had to be detailed in an annex of the Audit Report. Because the audit spanned over several 
days, companies usually provided such further information towards the end of the audit.
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8.2.1.2. Laboratory Inspections and Vertical Audit
The drinking water quality regulatory paradigm in England and Wales is founded on ‘Self Regulation. The 
DWI does not take any samples of drinking water for analysis under normal conditions. Water companies 
take all the samples which are prescribed in the 2000 Regulations as part of an annual monitoring 
programme. It was crucial to the DWI’s regulatory processes, that the regulatory samples were 
representative of the water being supplied to customers and accurate. These data form the basis of UK 
government (member state) reporting to the European Commission; additionally they are the material 
evidence in prosecution cases.
Wholesomeness is defined by the standards in the 2000 Regulations but drinking water may be ‘unfit’ if it 
causes illness or if a consumer rejects it because of its appearance, taste or smell. Laboratory and 
vertical audits were the main processes available to the DWI to check and ensure that companies’ 
sampling and analysis related operations were sufficiently sound and well run. A satisfactory audit gives 
reassurance that the DWI regulatory functions are based on representative data on the quality of public 
drinking water supplies and decisions are therefore robust.
The laboratory inspection is based on exploring a number of fundamental principles:
Analytical methodology;
Good laboratory practice;
Skills and training of staff;
Management and quality systems; and 
Laboratory environment.
The DWI created a manual for auditors on Analytical Quality Control to describe what should be expected 
of laboratories to achieve good quality control.
For each analytical method, the laboratory should have available:
• A documented procedure
o All methods usually within a laboratory manual should be set out to a recognised format 
citing national or international standard or equivalent.
• Validation data and a summary of performance characteristics
o Method validation according to NS30 (WRc document entitled ‘A Manual on Analytical 
Quality Control for the Water Industry) and DWI guidance in Information Letter 8/93. 
o Evaluation of the analytical method using statistical tests
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Control charts
o Provides evidence that the there has not been any significant change in the method’s 
characteristics.
o Action triggered according to values falling outside set limits e.g. ‘out of control condition
o Action including cessation of the analysis; investigation; corrective action; review of fit for
purpose; rejection of results 
External Analytical Quality Control results
o Inter-laboratory exercises also known as ‘proficiency testing’
o The DWI was involved in establishing with other agencies appropriate schemes
(Aquacheck and LEAP for microbiology and chemistry and PHLS Water Microbiology) 
o Certain criteria are used to flag laboratory results that may be unsatisfactory because of 
analytical process failures 
Log book of investigations and remedial action following indications of problems
o Any deviation from acceptable results should be investigated and logged. Records of at 
least six months of work are required to detect consistent problems 
Analytical equipment in operation
o Many methods use common equipment such as beakers, pipettes, volumetric flasks etc.
Critical items should have an auditable history, 
o Using blanks highlights systematic errors introduced by items such as reagents 
Log book of equipment maintenance and calibration
o Calibration is traditionally done by preparing and using standard solutions and making 
adjustments to instrument readings until the correct reading is displayed. 
Microprocessors are commonly used, but to guard against their failure a record of 
absolute values must be kept, 
o In the maintenance log book, the annual manufacturer’s service should be recorded
including the date for the next routine service and any non routine maintenance. Smaller 
pieces of equipment may be maintained by laboratory staff.
Stock reagents, working materials, quality control solutions and calibration standards properly
stored and in date, including log of preparation and use.
o The prepared and use-by date should be visible on all bottles. Shelf life is an important
part of the method and so all in current use must in in-date, 
o Standards should be traceable to national standards and in-house prepared standards
should have a written record of their preparation. Some reliance has to be placed on the
supplier/manufacturer quality guarantees 
o There should be certificates for thermometers, weights and analytical balances to trace to 
National Physical Laboratory (NFL) standards 
Internal audit reports
o Internal audits should be carried out and reports available for inspection. Includes United 
Kingdom Accreditation Service (UKAS) related audits.
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Armed with this knowiedge and a checklist, inspectors would undertake a detailed laboratory audit. The 
laboratory checklist covered the following:
• Competence of laboratory staff
o Existence of a training manual and programme, evidence of supervision, suitability of
laboratory quality manager and reporting lines.
• Sample storage
o Including transport, chain of custody, sample preservation
• Performance Characteristics
o Including procedures for validation
• Laboratory Calibration
o Traceable calibration for weight, temperature, volume, time, length, pressure etc.
• External AQC
o Which schemes and parameters are subject to external AQC 
o Investigation of flagged results
• Internal AQC
o Adequacy of internal policy on AQC
o Checks on correct response to certain conditions
o Appropriate AQC charts and records
• Non-microbiological methods
o Method and method performance
o Instruments and apparatus
o Observations of the test being carried out including calculation and reporting of results
• Microbiological methods
o Method and method performance including cross-reference to The Microbiology of 
Drinking Water (MDW) and trials for variants from those methods 
o Calibration and test conditions
o Observations of the test being carried out and specific AQC 
(Source: DWI checklist)
A feedback session was conducted at the end of the inspection where the inspectors describe their 
findings and initial conclusions. The Code for Enforcement (table 8.1 -  DWI performance targets agreed 
with the industry) is followed for subsequent reporting with suggestions and recommendations detailed 
throughout the report and crystallised in an Executive Summary.
The vertical audit is based on a very detailed assessment of a sample randomly selected from an annual 
monitoring programme to check if all the related processes between scheduling the sample and the
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entering of the result onto the public register are traceable, documented and satisfactory. Items focussed
on in the audit include:
• The sampling manual
o Whether staff are familiar with and follow the manual
o Specification for types of bottles, labelling, transit time limits, guidance for the selection of 
sample taps and their condition and maintenance.
• Training
o Performance monitoring of samplers, records of training, specific training for
Cryptosporidium.
• Sample scheduling
• Sampling round
o Preparation of sample containers, length of time between sampling and analysis,
identification of samples, observation of sampling at both random and fixed sample 
points, condition and calibration status of equipment in sampling vans or boxes, and 
methods for field tests.
• Samplers log and chain of custody
• Sampling procedures for Cryptosporidium
o Sample lines, site maintenance log, sampling cabinet, tags and seals, evidence bags,
sampling van, collection and delivery of filter modules, changing of filters, site 
maintenance and logs.
• Records of analyses
o Including instrument records and basic calibration
• AQC (satisfactory)
• Reporting and follow up results which breach a drinking water standard or specification
• Certificate of analysis and entry on to public record 
(Source: DWI checklist)
8.2.1.3. Inspection Reports
In the early days (1990s), inspectors produced very detailed inspection reports of up to 200 pages in
length and compiled after the site visit. Generally, because of their length and the detail covered, it would
take several months between the audit visit and the issuing of the final report. The report usually 
comprised the following sections:
• Executive Summary detailing the main conclusions ;
• Conclusions, suggestions and recommendations by section, presented either after the executive 
summary or at the end of the report;
• Compliance programmes (assessment of progress with undertakings);
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• Response to recommendations from previous audits;
.  Sampling arrangements including (sampling programme, points, manual, round and monitoring
strategies);
• Analysis arrangements (sample storage, AQC, analysis related policies),
• Audit trails;
• Reporting arrangements and public register;
• Water Treatment (policies, instrumentation, training, effectiveness of processes);
• Distribution system (service reservoirs, mains rehabiiitation programmes, emergency water 
supplies);
• Water Quality complaints procedures;
• Incident and Emergency procedures (exercises and other training);
• Annexes
Some reports included photographs taken of sites, works, sources and service reservoirs and notable 
visually demonstrable items. Conclusions, suggestions and recommendations would feature at the end of 
each section and were also summarised together at either the start or the end of the report.
The style of the report was descriptive covering observed matters of fact about the execution of 
procedures or the running of processes. Additionally, items that were discussed and checks that the 
inspectors were unable to make were described. Where inspectors had formed opinions of adequacy and 
fitness-for-purpose, these were explained and justified.
8.2.1.4. Technical Audit Review 1993
In 1993 a consultant was appointed to review the technical audit process as it had been developed to
date. The focus was on seven main elements;
• Documents
• Observation of inspections
• Visits to water companies
• Government departments
• Water associations
• Ofwat
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• The DWI
General observations included:
• Standards and monitoring were covered in much more detail than water treatment. Good 
practice’ guidance was introduced by the DWI for water treatment should be based on effective 
and reliable methods. Senior management in companies indicated that the prime incentive for 
change by water companies in the first three years was the recognition of how good management 
and a well founded reputation were of commercial importance.
• The methods adopted by the DWI were judged to be correct in principle and application, 
according to the state of quality management in companies at the time. Full annual audit was 
confirmed as necessary.
• The staff employed by the DWI were deemed as experienced as well as competent and 
resourceful allowing for constructive relationships within the DWI and with water companies.
• The inspection process was clear and systematic with a manual and check lists for inspectors 
and a process whereby the company could comment and correct matters of fact before issue of 
the final report.
• The assessment of non-compliance and events/incidents was essential to the process to identify 
exceptions from generally overall high standards of performance.
Several points were made about DWI functions. It was suggested that the guidance document ‘Guidance 
on Safeguarding the Quality of Public Water Supplies' (the Guidance) should have a system for additions 
and amendments and for re-publications in a consolidated form, periodically. NAMAS (UKAS) 
accreditation for laboratories was seen as in need of improvement to take account of the standards set 
out in the 1989 Regulations and the Guidance. It was thought by some water companies the that quality 
management systems (BS 5750) was not necessarily sufficient for the required levels of quality 
performance but did provide a foundation. BS 5750 was a manufacturing standard for any industrial 
process (not a product specification). It later became ISO 9000: its main elements were management 
responsibility; quality systems; contract review; design control; document control; purchasing; customer 
supplied stock; product identification and traceability; process control; inspection and test; inspection, 
measuring and test equipment; inspection and test status; corrective action; handling, storage, packaging 
and delivery; quality records; internal quality audits; training; services and statistical techniques (Toyota, 
2006) -  many of these were not applicable to water companies. It was thought that adopting formal
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quality standards would aid the DWI with delivery of statutory requirements. Independent accreditation of 
some analytical activities could replace the DWI’s own audit improving efficiency by releasing Inspectors 
for other regulatory work e.g. incidents and compliance assessment.
Each company was subject to audit and inspection with a close look at particular regulatory elements 
such as Regulation 16 (sampling and analysis) and aspects of water supply operations of current 
concern. It was suggested that the inspection (audit) process should be less intensive where the 
company has formal quality management systems in place. Electronic data handling of the feedback from 
inspections was noted as requiring development to better deal with large volumes of data.
It was suggested that because of the dual use of companies’ data (by the DWI and by Ofwat), that 
companies should only be required to provide the data to one regulator. It was stressed that there needed 
to be a clear link between data demands of a company and a regulatory duty to aid the financial regime. 
In the case of complex improvement programme proposals, it was suggested that Ofwat should take into 
consideration the views of the DWI. Specifically water treatment scheme proposals required input of DWI 
technical knowledge but not in a prescriptive way that might overrule the suppliers’ freedom of choice 
(innovation) of how to meet statutory requirements.
Water companies thought that DWI audits were thorough, but questioned if the depth of detail was 
required. In 1993, companies were sending six-month batches of quality data to the DWI and the on-site 
inspection was required to enable continuous surveillance by the DWI. Generally however, companies felt 
the attention to detail was about right but cautioned against the DWI straying too far beyond regulatory 
and ‘good practice’ advice.
Concern was raised about the consistency of the audit process. There were differences of approach 
taken by consultants engaged by the DWI for some audits and DWI inspectors. The rigor of inspections 
and how identified issues were dealt with formed the basis of concern about consistency. It was noted 
that unlike financial audit systems, technical audit was a relatively new concept and one that was having 
to develop quickly to reflect the speed of change and differences within the industry. It was suggested 
that after three years, some attention should be given to ensuring that inspectors had a common
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understanding of the approach to be taken. A formal approach would facilitate continued development of 
both the process and training for inspectors.
The annual report from the DWI was thought by water companies to be a comprehensive record of the 
quality of drinking water in England and Wales. However, desired changes to the style of presentation 
included; use of terminology such as ‘enforcement action' gave the impression that things were wrong; 
the problems far outweighed the praise; the content was not readily understandable to the media. It was 
not felt that the report demonstrated the industry’s investment in improving drinking water quality which 
was paid for through customers’ water bills. It was noted however, that the companies had their own 
opportunities to promote these achievements. The idea of a cross-regulator review of performance was 
thought to be a way of presenting the wider industry situation and achievements. It was thought that not 
enough explanation was provided as to why the frequency increased when problems were found (and 
also decreased when it was demonstrated that there was consistently good performance). This meant 
that only broad comparisons of companies could be made. The overall issue was how to best present the 
monitoring data being produced through monitoring.
The audit system relied on large amounts of data from water companies. To meet this challenge, 
companies embarked on developing their data handling systems to generate the data and information 
and cope when changes to those requirements were made by the DWI. Both companies and the DWI 
underestimated the intensity of work needed to check hard copy data. However, improvement by both 
sides was swift and the issue became less problematic after the initial few years.
Changes to the regulatory regime was accepted as inevitable not least because standards derived from 
the European DWD. However, the industry had the opinion that changes to the Regulations should not 
immediately be made for other reasons e.g. incidents. In the first few years the DWI did not meet all its 
targets for audit reports but this was recognised as within what could be reasonably expected for a new 
regulatory system.
At the time it was common for certifying bodies to have documented management systems capable 
themselves of external audit as well as for internal audit. It was suggested that a manual prepared by the
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DWI would be helpful not only to be auditable but for documenting commonly encountered issues. The 
inclusion of targets and response times would bring in internal performance assessment and training of 
inspectors should be included.
It was proposed that there should be more formal consultation about the audit regime. Industry expertise 
was thought to be needed for the DWI to make certain decisions; and that the DWI must be open to 
challenge. Verbal communication was felt to be unwise if it could be mistaken for a new requirement.
The industry did not see the issue of altering results on the public record as important. Technical audit 
looked at a selection of records and follows audit trails relating to individual results as well as site 
inspection of laboratories. Deliberate alteration of data by a company and information was thought to be 
difficult given the different processes involved.
Gaps in DWI processes were identified, for example consumer complaints about quality, and operational 
control data. The main responsibility for scrutiny of customer service lay with Ofwat. The DWI was aware 
of complaints systems, but it was suggested that the DWI could go further by looking at complaints 
handling and data.
Random sampling (a requirement of the European DWD) was disliked by the industry and this point was 
raised by several companies but others were quite content with random samples.
As a result of the 1993 review, the DWI put in place a formal quality assurance system and performance 
targets.
8.2.1.5. Technical Audit Review 2003
A consultant was again contracted to review the technical audit process in 2003, ten years after the first
review. The following were noted as objectives of technical audit:
• To focus the water company on key activities and sharpen management practice;
• Assessment of sampling programme from the taking of the sample to the reporting of the result;
• To ensure the existence of procedures for unplanned events including adequately trained staff;
• To ensure that public supplies are wholesome and fit for human consumption;
.................................................242..................................................................................................
• To verify that water quality data correctly reflects the quality of water described;
• To confirm water companies have appropriate procedures and practices in place for the operation 
of treatment plants and distribution systems;
• Evidence of breaches of standards to underpin the need for capital investment, formalised by 
Section 19 Undertakings, also to be subject to assessment as part of technical audit;
• The promotion of good practice;
On the subject of the DWI’s annual report, it was noted that meeting all needs in one document was a 
challenge. Companies noted omissions such as details of accreditation of laboratories and the affect of 
this on the audit process. More frequent feedback from companies was suggested although it was noted 
that annual questionnaires were not successful in the past, and a new approach might prove useful. 
Recommendations included:
• A detailed strategy should be created for the whole technical audit process to include objectives, 
principles and how they are undertaken. To be developed within the DWI to promote ownership 
but other sources should be consulted for ideas and concepts.
• The importance of each element of the technical audit should be better explained in the annual 
report (i.e. the importance of companies’ data and how its veracity is ensured).
• A consistent approach should be adopted through the provision of guidance to auditors
• For the employment of consultants as temporary inspectors, associated practices should be 
improved (i.e. contract management and performance assessment)
• DWI should continue to seek the views of companies regarding its performance. Consideration 
should be given to the improvement of survey methods.
8.2.2. Compliance Assessment
Internal procedures have been improved by the DWI to improve their ease of use but also to make the 
processes more consistent with clear decision making. During 2004 to 2006, the procedure for 
compliance assessment was improved and documented for all inspectors to follow. Flow charts for 
decision making and functions include:
• Submitting data onto the database;
• Conducting the monthly assessment;
• Feedback and actions on the monthly assessment;
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• Annual assessment of compliance;
• Investigation decision making for compliance failures;
o Failures at treatment works;
o Failures at service reservoirs;
o Failures in supply zones;
Also included is guidance on what constitutes a “satisfactory” investigation and the information that is 
required; this includes all instructions that have been issued to companies through Information Letters. 
Examples of letters used for communications regarding investigations are included for inspectors to 
follow.
8.2.3. Code for Enforcement
The code for enforcement sets targets for the DWI’s inspectors to meet.
Inspection Draft report at end of visit 
or
within 4 weeks
Final report within 4 
weeks of receiving 
comments on the draft or 
8 weeks of sending the 
draft
Enforcement -  as 
appropriate 
(suggest with the final 
report)
Monthly
exception
reports
Matters arising to be 
raised within 4 weeks of 
receipt of report 
(suggest standard 
acknowledgement letter if 
no action is needed)
Annual
compliance
Preliminary assessment 
within 4 weeks of 
notification bv the 
comoanv that the data set 
is complete
Enforcement to be 
issued within 4 weeks of 
preliminary response 
from the company or 
8 weeks of issuing 
preliminary assessment
Undertakings Allow companies 4 weeks 
to submit and discuss 
draft undertaking before 
considering an order
If draft undertaking is 
acceptable, inform 
company within 4 weeks
Incidents Complete assessment 
within 3 months of receipt 
of final reports
Prosecution Aim to complete process 
within 12 months of 
receipt of final reports
Complaints Provide an answer within 
3 weeks or keep informed 
of progress
Complaints 
about the 
Inspectorate
20 working days
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8.3. Review of DWI Performance 1998
A review was conducted of the DWI’s performance In 1998. This was accomplished by conducting a 
survey of water companies In England and Wales between January and February 1999. The feedback 
was assessed In order to evaluate the performance against each target as well as overall. At the time of 
the survey, notable situations were that companies were preparing for AMP3, there were new regulations 
being drafted (to be the 2000 Regulations) and the DWI had Introduced a new organisational structure.
8.3.1. General Findings
Respect for the DWI and its role had built up over the years. Inspectors were seen as having a high level
of knowledge and expertise although, out of the various skills areas, operational aspects of treatment and 
distribution the analytical science was felt to be strong and water supply operations weak. A professional 
working partnership between the DWI and water companies was favoured (rather than a confrontational 
style). In the previous 18 months there had been various DWI initiatives which had changed the DWI’s 
relationship with the industry. The poor performance of the DWI against its Code for Enforcement (CfE) 
was recognised in the Chief Inspector's annual report for 1997 and addressed by a reorganisation in 
1998. Companies acknowledged a modest improvement with the timeliness of incident assessment 
reports as a result. Perceived inconsistency of inspectors remained an issue for some companies. In 
order to address these perceptions, DWI assigned companies under common ownership to the same 
inspector.
8.3.1.1. Inspection activities
Generally, inspections in 1998 were held in high regard. The main criticisms were; inconsistency with
previous inspections, excessive attention to detail; major differences between the conclusions given 
verbally at the end of audit and those in the subsequent written report and unresponsive to requests for 
advice in respect of sample audit trails. Audits carried out by new inspectors sometimes resulted in 
recommendations or enforcement for items that had been considered satisfactory by inspectors in 
previous audits. A slight weakness was identified in the knowledge of inspectors regarding operational 
aspects of modern water treatment works and distribution systems. It was noted that the previous variable 
quality of consultants, had greatly improved. Water companies preferred inspectors to carry out audits as 
their knowledge was usually better (in 1998 consultants were mainly used for distribution inspections). 
The DWI’s CfE set targets at the time were:
245
• Four weeks from inspection -  Draft audit report issued to the company,
• Four weeks from receiving companies comments on draft -  Final audit report issued,
• Consolidated report to be sent by 1 ^  March the following year.
Thirteen out of 26 companies received reports on time, a few being unable to answer the query. The 
response varied greatly for the other companies with the most overdue draft report being received 150 
days late . One inspector had met CfE targets for all reports and another had not met targets for any, thus 
showing a wide range of performance within the DWI.
8.3.1.2. Enforcement
The procedure for compliance assessment changed between 1997 and 1998. For 1997, water companies 
submitted a full data return by 28'*’ February 1998. In 1998, companies were asked to submit monthly 
exception reports so breaches of standards could be picked up earlier and corrective action put in place 
more quickly. Generally, companies were pleased with the accuracy of the compliance assessment for 
1997 but there were mixed views about the changes for 1998. A majority of companies had received 
feedback late, the conclusion being that the DWI was under resourced for the new system. The 
companies' views on enforcement based on 1997 compliance were generally positive however, there was 
discomfort with the mechanism being called “enforcement”. The DWI's target was to provide a preliminary 
compliance assessment within four weeks of receiving the complete electronic data set. A notice of 
intended enforcement would be sent within four weeks of receiving the water company's response to the 
preliminary assessment. Only one company submitted data in paper format in 1997. The target for 
providing preliminary assessments was met in 50% of cases.
8.3.1.3. Distribution Systems
Most distribution inspections were carried out by consultants acting under the direction of an Inspector.
Arrangements for the inspections were considered generally good by water companies although they felt 
there was not enough contact with inspectors.
8.3.1.4. Asset Management Plan 3
There was widespread criticism of how AMPS was handled; however, there was sympathy for the DWI as
it was thought that these difficulties originated elsewhere in the highly political process. The DWI was 
seen as having insufficient resources to fulfil its part. The main issues included; difficulty making contact 
with inspectors; preliminary opinion letters were late; content of guidance (Information Letters) and what
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the DWI actually asked for were different; reformatting of company lead submissions by a consultant 
caused extra work for companies to correct errors. Some companies noted a lack of integration between 
different programmes when decisions were made. There was concern about a perceived inconsistency in 
the DWI's approach to Cryptosporidium.
8.3.1.5. Incidents and Complaints
Twenty-two water companies were subject to incident investigations by the DWI in 1998 and three two-
person teams were assigned to these investigations. The majority of companies agreed with the 
conclusions and recommendations of the DWI. Some companies thought that investigations unfairly 
benefited from hindsight that was not available to those making decisions at the time of the incident. 
Often a quite theoretical view was taken of operational practice and the cost of recommendations was not 
always appreciated. The CfE target for the signing off of incidents was three months unless prosecution 
was being pursued. A small majority of incidents were signed off within this time. Generally, more 
feedback during the investigation was desired by companies.
8.3.1.6. Liaison inspector
The role of the liaison inspector was not understood by some companies. The DWI's intention was for
water companies to have someone to consult with when it was not immediately obvious who within the 
DWI would be best equipped to deal with the query. Additionally, more communication would be funnelled 
through the liaison inspector to forge a closer relationship. The reaction of the companies was generally 
positive but the benefits would only be seen if the liaison inspector spent time getting to know their 
companies.
8.3.1.7. Consultation with Water UK
The CfE states that the DWI consults with Water UK on the contents of Information Letters and that
issues affecting all companies would also be subject to consultation with Water UK. Water UK confirmed 
that consultation was not undertaken at all times and when it was, often timescales for the industry 
response were short. Generally the industry wanted more consultation and at an earlier stage in relation 
to any new policy or practice. There was appreciation of the importance placed by the DWI on periodic 
liaison meetings between the industry and the Chief and Deputy Chief Inspectors, seen as an opportunity 
for the DWI to communicate with the industry informally, allowing mutual respect to develop and an 
opportunity for the DWI to provide more background on policies.
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8.3.2. Review Suggestions
For the CfE process, robust internal performance monitoring against targets was proposed. It was noted
that much of the DWI’s work relied on communication and further development of processes to enhance 
the dialogue was felt to be beneficial. More phone communication was proposed although it was felt that 
formal letters were still essential. An important issue was resources available to the DWI particularly for 
dealing with AMPS which had important implications for water companies. High level comments 
addressed a lack of clarity over the long term objectives for the relationship between companies and the 
DWI. It was felt that as objectives were more common, a strengthening of the partnership element to the 
relationship would be beneficial.
8.4. Review of DWI Performance 2000/2001
A survey was carried out between January and March 2002 of water companies in England and Wales. 
Differences from the results of the 1998 DWI Performance Review presented in the previous section are 
outlined in the following subsections.
8.4.1. General Findings
Again, the overall view of the DWI was that it was well respected and highly regarded for the way it 
carried out its role and the knowledge and expertise of its staff. The relationship between the water 
companies and the DWI had improved since the last survey. With the experience gained by companies 
from dealing with the DWI during implementation of the Cryptosporidium Regulations, it was accepted 
that a co-operative way of working best served the industry. Companies looked to the DWI to play a key 
role in the AMP process but there was concern that the DWI was not sufficiently resourced to deliver the 
wishes of the industry. Wider staffing issues were apparent in addition to overall resource availability. 
Companies felt the use of consultants had increased and the variability of their quality was still apparent. 
Although improvement had been made to achieving CfE targets, some targets were not monitored and 
reported on. Policies relating to Cryptosporidium had a major impact on the relationship between the DWI 
and companies. The intense initial reaction had subsided and some companies now acknowledge the 
benefits of the policy. Consistency was something still cited as needing improvement, more particularly 
suggestions and recommendations and the classification of events and incidents. Comments from smaller 
companies questioned if the same amount of time inspecting small companies compared to large 
companies was the best use of DWI resources. Information letters were still the main method of formal
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communication and the ability to reference these on the DWI website was welcomed. The use of email 
had increased and a request was made for Information Letters to be emailed to day-to-day contacts as 
well as paper copies to board level contacts. Information demands were not raised because companies 
had developed routines supported by IT to facilitate the transfer of data and information between them 
and the DWI. Future concerns included competition, with companies looking for a level playing field with 
new entrants meeting the same strict standards as current companies. The future issue raised most by 
the industry was the resources of the DWI and whether they were sufficient to cope with the AMP4 
workload. Other topics included a request for more guidance on the new 2000 Regulations, the timing of 
audits, calibre of consultants and stronger recognition of the need to develop both efficiency and best 
practice in the water industry.
8.4.2. Detailed Findings of 2000/2001 Review
The quality of inspections was reported as varied, although those carried out by the DWI were more 
consistent and better quality. Comments were made about the lack of inspections at water treatment 
works and service reservoirs. The use of checklists was welcomed and the ability to produce a report 
from a laptop at the end of the inspection was seen as a step forward. Sample audit trails carried out as 
desk studies were unpopular with company staff as it was a time consuming process. Operation & 
Maintenance (O&M) and IT audits were seen as too prescriptive and consultants thought to be lacking in 
practical experience. Some companies were unable to accept the conclusions of O&M audits, but when 
presented with a sound argument, the DWI responded positively to the concerns. There were still reports 
of inconsistencies with best practice suggestions or recommendations for action. Delays in providing 
reports were fewer but different practices in providing drafts had caused some issues. For the compliance 
assessment, one company had issues with the inspector appearing to not have a good knowledge of 
regulations. There was support for the system which had been introduced of monthly exception reports 
but concern about a lack of timely feedback. The deadline for the annual compliance report had been 
extended to 31 of March. The DWI’s response times on compliance were variable and CfE targets were 
not met in some cases, however there were no major problems.
Consultants had been used to audit the improvement programmes. Many of the companies found that 
one consultant spent part of the audit offering advice which they saw as telling them how to do their job. 
There were delays in receiving consultant’s reports. There was also a delay in responses to questions on
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improvement programmes. Some companies went ahead without final confirmation from the DWI and 
others were delayed; this was cited as a resource issue. For the Cryptosporidium Regulations there had 
been a significant change in attitude from companies and a general acceptance of the measures 
introduced. There was support for the risk based principles of the Cryptosporidium Regulations; however 
some thought that the cost of implementation was not compatible with the risk. Support to the industry on 
implementation by the DWI was seen as good and almost all of the companies had been visited by the 
DWI informally. The initial risk assessments were thought to have been handled well by the DWI as was 
advice on setting up monitoring. Reporting anomalies was the most problematic element of the 
regulations although improvements had become apparent. Related inspections were largely well 
organised and executed. There was a mixed response on whether continuous monitoring had provided 
additional confidence in treatment processes or assisted in dealing with health authorities. Review was 
suggested as necessary for risk assessment methodology, monitoring techniques and chain of evidence 
procedures. There was also an interest in inactivation technology such as UV and more understanding of 
the health significance of Cryptosporidium was wanted in relation to results.
Points made regarding AMP4 included that the DWI should provide proactive and issue clear guidance 
early; drinking water quality should be given a strong voice with financial aspects left to Ofwat; the DWI's 
drivers and criteria for AMP4 must be clear from the outset; DWI and Ofwat must have better coordinated 
timetables; a better dialogue with companies through workshops and meetings; a quicker response to 
technical queries would be needed and better account taken of the more limited resources of smaller 
water companies. Other specific requests included more clarity for the funding of O&M strategies and 
guidance on lead and orthophosphate dosing.
A lack of consistency in dealing with incident and complaint investigations was noted. The use of 
consultants was again discouraged. There was still concern about the classification of events as 
incidents. Some inspectors showed a lack of operational experience and secondment to a water company 
was suggested as an option for inspectors to gain experience. An improvement with meeting CfE targets 
for incident assessments was noted although there were still some major delays.
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For Water UK, consultation on Information Letters was seen as still working well and general consultation 
had improved markedly. Joint working groups had been established to consider issues such as guidance. 
Informal contact between the Chief Executive of Water UK and the DWI Chief Inspector was welcomed. A 
lack of resources for responding to suggestions from Water UK was noted. It was Water UK’s view that 
the DWI was not resourced to take on best practice initiatives.
Other suggestions related to resources for AMP4, review of policies for appointing consultants, continued 
work on draft inspection reports meeting CfE targets, the spreading of information requests to companies 
appreciating the added workload, more face to face contacts and more time spent familiarising with 
operational aspects of treatment and distribution systems, a review of communication media to facilitate 
consistency, consideration of a policy statement on best practice promotion and a joint DWI and water 
company review of the Cryptosporidium Regulations.
8.5. Improving Regulation
8.5.1. Directives
The European DWD is subject to a rolling review process. It was first issued in 1980 and updated in 
1998. There were some standards for parameters in the 1980 DWD that did not provide useful 
information with regards to the drinking water quality and the protection of public health. In the 1990s, 
several member states were pushing for a revision of the Directive with this in mind. Fifteen years had 
passed since the proposal for the first Directive and there was new knowledge and information available 
as well as more advanced technology. The EC eventually started the review process with a consultative 
conference involving all member states, representatives from suppliers and other organisations with a 
vested interest in the DWD and representatives from consumer groups. In preparation for this conference, 
the EC set up various working groups to consider various aspects of the review, including legal and 
administrative issues and technical issues.
Draft papers with proposed changes and options for a new DWD were discussed at a consultative 
conference in September 1993. One of the EC's consultants took all of the considerations and produced 
a draft of the new DWD and another round of proposals for changes was carried out. The member states 
had an adequate level of input and were able to affect change where it was thought that a proposed
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requirement might be unrealistic or unfair. For example, there were proposals for tighter standards for 
Trihalomethanes (THMs) that suppliers with upland surface water sources thought were just impracticable 
to achieve (Hydes, 2004). After the modifications to the draft were made, the proposal was published in 
the Official Journal for European Communities in January 1995 (98/83/EC on the Quality of Water 
Intended for human consumption).
When a proposal is published, it is the responsibility of the member state that holds the Presidency of the 
EU to decide what the priorities are for negotiation of the proposed Directive. At the time of the DWD 
proposal, it was the Irish Presidency and negotiations on the Directive started in the latter half of 1996. 
For the negotiations, the UK prepared a briefing paper. For England and Wales, this was the policy 
person responsible for drinking water. The briefing paper detailed what would be important to achieve 
through the negotiations. The items would be prioritised into those vitally necessary and others that could 
be compromised. As the negotiations took place, the process became fluid and Member States altered 
their equivalent to the briefing paper according to other Members’ greater concerns. A number of 
Commission institutions were involved with the formation of a new Directive; the Council of Ministers 
would have the final say and would not get involved in the process unless there was a more serious 
problem. In November 1998 the new Directive was agreed. Many of the less useful parameters were lost, 
there were some compromises on the tightening of some of the standards and performance 
characteristics; methods and good quality control procedures were included.
8.5.2. Regulations
The 1989 Regulations were the first created for the water industry in England and Wales. Revision of 
these Regulations is necessary when the European DWD is revised, to implement any new requirements. 
The Secretary of State has powers to make regulations and therefore as well as the DWD, the DWI can 
action changes or additions to regulations. This was demonstrated when in 1999 the DWI created what 
were commonly known to the industry as the Cryptosporidium Regulations.
The success of the 1989 Regulations is demonstrated by the revision of the 1980 DWD including some of 
the provisions that were national requirements for England and Wales prescribed through the 1989 
Regulations. The 1998 DWD included in main requirements for the first time, forms, characteristics, 
methods and analytical control, all items that were present in national legislation in England and Wales
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from 1989. Including those requirements in the DWD was a way for the European Commission to ensure 
that there was the same confidence in sampling and analysis carried out by all member states.
The 2000 Regulations implemented the 1998 DWD with a comprehensive consultation process 
conducted to include further national requirements.
In December 2006, a consultation report was released on the amendment of the 2000 Regulations. This 
consultation was not initiated by a new DWD but by the repeal of the Surface Water Abstraction Directive 
due on the 22"'* December 2007, to be replaced by Article 8 of the Water Framework Directive (WFD). 
Other drivers for the consultation were; taking the opportunity of revision to reduce the regulatory and 
administrative burden on water companies, the WHO introduced WSP approach involving comprehensive 
risk assessment and risk management, and implementing Article 7 of the WFD which deals with raw 
water quality monitoring. The purpose of the consultation paper was to set out the proposals for 
amendments to the Regulations and allow the water industry and other stakeholders the opportunity to 
comment on those proposals. The comments would be taken into consideration when the final 
amendments are determined for the Regulations. By the nature of the consultation process, even if there 
was wide spread opposition to a proposal, DEFRA would be under no obligation to withdraw its 
provisions.
The DWI presented the main proposals for the consultation to the industry at the launch of their annual 
report at the Chartered Institute of Environmental Health on 28‘  ^ June 2006 which provided an added 
element to the consultation process of constructive discussion and feedback from the industry before the 
formal consultation process began. Regarding raw water quality monitoring, liaison took place with the EA 
in establishing options for satisfying the WFD. In total there were 14 points of consultation including the 
following significant proposed amendments:
• For wholesomeness to be applied to water supplied in bottles and containers in place of a piped
supply and for them to also be subject to the same monitoring requirements as tankered supplies;
• Risk assessment for new sources;
• A raw water monitoring programme;
• Wider risk assessment for all hazards to drinking water quality;
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• Revocation of the regulations related to risk assessment, treatment and the treatment standard 
for Cryptosporidium;
• Requirement of adequate treatment and disinfection of water before it is supplied;
• Removal of the requirement for a public record kept at offices and replaced with providing 
information on request within seven days;
• Removal of the requirement of water companies to supply an annual drinking water quality report 
to local authorities as the DWI annual report fulfils that function;
(DEFRA, 2006)
The DWI has shown that it has an interest in the views of the industry and not only water companies but 
wider stakeholders also. Providing the opportunity for commenting on what the DWI deems to be valuable 
and necessary changes to the 2000 Regulations before the official consultation was promulgated, was an 
excellent example of varied DWI approaches. The DWI does not solely act as an enforcement agency but 
works in cooperation with the industry to achieve better quality and safe drinking water, improving public 
health protection. Regulators can often be accused of acting ‘from ivory towers’ and in the case of acting 
to enforce or prosecute, this is an appropriate way of working, keeping objective by focussing on facts 
and data. However, for the case of producing new regulations, it is important for the DWI to listen and 
appreciate the views of those who would ultimately have to work to meet new requirements, and be 
challenged by companies and wider stakeholders. Justification of decisions is straightforward for a 
regulator that has been thorough in its working and has clear and transparent objectives.
The previous changes to the regulations including the Cryptosporidium regulations (See Section 6.2), the 
revision of the regulations following the 1998 DWD, and now the most recent proposed amendment 
regulations demonstrate that the DWI does not make changes to Regulations without a clear need 
associated with producing safe drinking water and protecting public health. Additionally, the process of 
changing regulations is explicit and inclusive of the industry, resulting in regulations that have due regard 
to the industry they are imposed on.
8.5.3. Benchmarking
The DWI, DWI(NI) and the DWQR signed up to a comprehensive MoU that details the arrangements the 
three parties work to in order to promote cooperation for mutual benefit. The MoU sets out to:
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• Enhance the working relationship between the regulators by setting out the principles by which
this could be achieved;
• Enhance co-operation and co-ordination between the regulators;
• Highlight areas of regulation where there is interaction;
• Minimise the duplication of activity;
• Inform stakeholders of the relationship;
• Reduce the scope for regulatory uncertainty.
This is achieved by;
• Wherever possible, sharing common aims and standards in respect of Regulations, Guidance, 
Directions and Information Letters;
• Working together to promote the principles of the WHO Third Edition of its Guidelines on Drinking 
Water Quality especially in respect of WSPs;
• Wherever possible, allowing each Regulator to comment on draft Regulations, Guidance, 
Directions, Information Letters and other proposals in advance of issue;
• Undertaking regular benchmarking exercises to ensure consistency of technical audit;
• Sharing protocols, inspection checklists and other documents;
• Sharing information and lessons learned from incident investigations;
• Sharing information and expertise on private water supplies;
• Making available from their resources expertise for particular exercises undertaken by one party;
• Consulting each other over their respective research planning processes and wherever possible 
discussing in advance of appointment the content and timetable of research contracts to avoid 
duplication and where possible considering joint approaches;
• Sharing information and expertise on drinking water quality improvement programmes;
• co-operating in undertaking consumer consultations and surveys and in the issue of public 
interest information
• Sharing feedback and information from attendance at conferences, committees and other 
meetings;
• moving towards a goal of producing annual reports at the same time and to similar formats; and
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• Co-ordinating to ensure that bodies such as the European Network of Drinking Water Quality 
Regulators (ENDWARE) and the European Microbiology Advisory Group (EMAG) receive a 
consistent UK response.
(Appendix 5(1))
The regulators meet three times a year and common areas of interest are discussed. Annual reporting is 
an agenda item for the meeting that takes place at the beginning of the year. This allows the regulators to 
share their aspirations for reporting of the previous year’s drinking water quality data. Enough detail is 
discussed for the each regulator to be able to consider the possibility of reflecting the same changes or 
additional information in their own annual reports. The UK is often represented at international meetings 
regarding drinking water quality, ENDWARE^^ being one of these. Items to be included on the agenda for 
UK Regulators meetings that are of common interest are agreed upon. Useful items include Information 
letters issued by the DWI that might be relevant to Northern Ireland and Scotland can be directly utilised 
and therefore not reproduced.
8.5.4. Audit Process
At the start of the regulatory regime, all companies were audited each year. The water treatment works, 
service reservoirs, laboratories and other assets were selected before the audit and then the water 
company notified of the selection on the first day of the audit. For the larger water companies this process 
was working weli for the first few years, however, for smaller companies, after the initial few years of 
carrying out the audit process in this manner audits started to become repetitive as the same assets were 
being visited due to the smaller numbers operated by medium and small companies. The smaller 
companies felt that the DWI were not spending proportionate amounts of time on companies according to 
their size. During 1995 and 1996 the selection of sites for audit started to change and sites were chosen 
with more emphasis on certain concerns; the DWI had realised that with the old system, decades would 
have been spent trying to audit all treatment works for large companies (150 or more).
The most recent development to the system of choosing sites for audit is the Risk Based Audit Process. 
This process moves away from relying on the knowledge of inspectors for issues, changes at certain sites 
or companies generally having problems with meeting particular regulatory standards or duties. There
ENDWARE - European Network for Drinking Water Quality Regulators
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were additional internal and external drivers. The main external driver was the Better Regulation Agenda 
for which there are published (and endorsed by government) ‘Principles of Good Regulation’. The five
principles are:
• Proportionality
• Accountability
• Consistency
• Transparency
• Targeting
(Better Regulation Commission, 2007)
The risk based audit programme utilises all information available to the DWI about assets, converts the 
information into terms of ‘risk’ and then prioritises those assets according to level of risk, the highest 
importance placed on assets with the highest risk. The DWI then audits those sites that are flagged as 
‘high risk’ and sites ranking lower if the resources are available. This means inspectors are not spending 
their time auditing sites that are performing well. Other useful factors are included such as the time since 
the site was last audited. The longer this time period becomes, the higher the site will feature on the 
prioritised list of assets or ‘risk register’. The DWI are confident that the information used to produce the 
risk register is sound as it includes all data results from companies, giving an accurate picture of water 
quality at water treatment works, service reservoirs and in supply zones. The whole process satisfies 
many of the principles of good regulation that the old system did not. The risk based approach is targeted 
because it results in audits focussed at high risk sites making the best use of the DWI’s resources. It is 
consistent, because the risk register is continuously updated with new information (for example when an 
audit had been completed for a site) and all sites are scored against the same criteria. It is proportionate 
because small sites are only visited if there is a related high risk and not for the sake of carrying out an 
annual audit. Transparency is improved because the reason for the audit can be explained to the water 
company and includes details behind the risk score such as a number of breaches of a water quality 
standard at a site or an incident in a water supply zone related to a certain distribution network. There is 
built in accountability as the DWI is able to detail why decisions are made concerning audits and why, for 
example, an audit was not undertaken for a certain site. The main sets of information used to produce the 
risk register are:
• Water quality data;
257
• Incidents:
• Improvement programmes;
• Extent of dependency on the asset; and
• Results from previous audits;
For laboratories the system of risk assessment is the same but based on additional information including.
• Number of water companies using the laboratory;
• Accreditation and results of independent audit;
• Ownership, management and location;
• Past performance;
(Drury, 2006)
The risk assessment itself is based on Risk = Likelihood x Consequence. Hazard categories are defined 
and then risk scored using the basic 5x5 matrix similar to the approach for risk assessment in WSPs.
Severity of Consequences
CatastrophicMinor ModerateInsignificantLikelihood
Almost Certain
Moderately likely
Unlikely
Figure 8.1 World Health Organisation Risk Matrix
The categories have wide but clear definitions and weighting factors are also applied, one of them being 
the length of time since the last audit. Through this process, audits are identified and results in audit of 
water company assets that are in the high risk category and not randomly selected. According to the risk 
scores, a company may be subject to more focus than with the previous system (depending on how many 
of their sites are ‘high risk’) and overall, poorly performing water companies would be paid more attention 
than better performing companies. There is also a random element to the system to satisfy the criteria for 
Risk Assessment in the Hampton Review which includes:
• Being open to scrutiny;
• Being balanced in including past performance as well as potential future risk;
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Using ail available good quality data;
Being implemented uniformly and impartially;
Being expressed simply, preferably mathematically;
Being dynamic and not static;
Being carried through into funding decisions;
Incorporating deterrent effects; and 
• Always including a small element of random inspection.
(Hampton, 2005)
The proportion of the random element of audits may depend on the resources available after all 
necessary high risk sites have been audited. The system is dynamic and should a site that is low on the 
risk register be subject to change because of new information increasing the related risk, the site would 
move up the register and become a priority; this may mean that a site that was to be audited in the 
random element may have to be replaced; high risk sites will not be substituted.
A further development to this process is producing an IT system to manage all the information used as a 
source for the risk register. Several DWI databases house data and information, and linking them 
together so that data is automatically and instantaneously updated with the facility of producing reports 
based on that information will aid the function of the entire technical audit process. Compliance data, 
incidents, improvement programmes and complaints will all therefore be linked and it will possible to view 
in one user-friendly report the associated incidents, breaches of standards, complaints and improvement 
programmes related to one site or asset. This enhances the transparency of the process with inspectors 
able to view the main components making up the risk score easily. There would also be the facility for 
tracking progress with work related to complaints, incidents, compliance and improvement programmes 
and whether internal targets such as CfE were met. The completion of this work which is taking place at 
the time of this report, will provide several useful additions to the risk based audit process.
8.5.4.1. Reports
Initially as explained in section 8.2.2 3, the inspection report at the start of the regulatory regime was a 
large and very detailed document. When the reports were sometimes up to 200 pages in length, it is easy 
to appreciate that a significant amount of time was spent by inspectors compiling them. The time taken to
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produce the report had a direct impact on what actions the company took as result of the audit. The 
longer it took to complete the report, conceivably the later the company started taking action as a result of 
the audit suggestions and recommendations. This delay became a concern to the DWI and it was 
decided that it was in the best interest of the consumer, for improvement action to take place as soon as 
was practicable after the deficiency was identified. By this time, the question lists that inspectors were 
using had become more comprehensive and during 1998-1999 these lists began to form the basis of 
inspection reports as well as being used during the site audit itself. The questions had always been in an 
Excel format and so to refine them, they were streamlined into a common format so inspectors could use 
the questions as an aide mémoire, with space on the question sheets for information and their comments. 
The checklists were grouped together to form sets for types of inspection and included (see Appendix 
8(2)):
A header sheet which detailed the treatment processes at the works being audited;
An executive summary sheet which summarised all of the conclusions, suggestions and 
recommendations made by the inspectors;
A sheet for an overview of staffing -  this included levels of staffing, arrangements for out of hours 
etc.;
Raw water source ground and surface;
Raw water storage;
Treatment -  general;
Coagulation;
Filtration -  primary;
Filtration -  secondary;
GAG contactors;
Ozonation;
Ion exchange;
Membranes;
Disinfection -  chlorine;
Disinfection -  UV;
Disinfection -  other;
Post-treatment dosing;
Final water quality monitoring.
Checklists for other types of audit such as Cryptosporidium specific audits are also used. As well as fields
for comments related to the questions on the checklists, there was space for any additional general
comments. It is often the case for large water treatment works that inspectors include additional
comments as treatment processes are often changed or Improved as new technology develops and
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monitoring systems are updated. The checklists do not cover every aspect of a treatment works as 
companies have the freedom to choose treatment processes, provided they fulfil their legislative functions 
meeting the 2000 Regulations; flexibility is therefore built into the checklists. CfE targets are followed for 
the production of draft audit reports, the first milestone being to send a draft report within four weeks of 
receiving all required information from the company. In the late 1990s a system of filling out checklists 
during the audit using a laptop was trialled. This seemed to work well for laboratory audits where there 
was somewhere to place the laptop but proved difficult for audits of water treatment works. The overall 
aim (and the reason laptops were trialled) was to provide the company with a draft report at the end of the 
audit rather than there being a delay before the company was officially notified of the conclusions, 
suggestions and recommendations. As this system was difficult to execute at water treatment works, the 
DWI then began to rely on a hand written form which summarised the initial conclusions, 
recommendations and suggestions, produced in duplicate at the end of the audit and signed off by the 
inspectors and company personnel. This satisfied the desire of both the DWI and the company of having 
something concrete to reflect upon or even initiate action with, as soon as the audit was complete. 
Depending on additional information requested during the site visit that is sent to the DWI after 
completion of the audit, the initial conclusions, recommendations and suggestions may be altered or 
added to but the general aim is to not deviate significantly from the material covered in the round-up 
meeting at the end of the audit. This system is current practice.
8.5.5. Drinking Water Safety Plans
Drinking Water Safety Plans (DWSPs) are viewed by the DWI as a significant development in the 
available methods for securing safe drinking water supplies. They were first introduced to the wider 
industry and stakeholders though DWI publication in CIR 2005 Part 2, ‘Drinking Water Safety*. The 
concept was introduced and reasoning provided for the need of the process including that water quality 
testing only confirms the quality of water already consumed. Section 6.3 details the Implementation of 
WSPs.
8.5.6. Asset Management Plan Process
AMP1 drinking water quality programmes were coordinated by the Water Directorate within the DoE: the 
first AMP to be dealt with by the regulatory regime as it is today was AMP2. According to the Reviews in 
the 1998 and 2000/2001 water companies were concerned with the resources available for managing the
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AMP process. This was to the point that companies had to submit quaiity pians to Ofwat without the
support of the DWl in some cases, in preparation for AMP3 and the run up to the five year period from
2000 to 2005, some improvements were made such as the DWl issuing useful advice on the statutory
drivers for the period and more Joined up thinking between the DWi and Ofwat (interview F). For the
preparation of AMP4 before the period started in 2005, there were significant changes within the DWi.
More resources were allocated to processes the DWi carried out in compliment to Ofwat’s mechanism.
Communication with companies and Ofwat was improved to keep the process running smoothly which
benefited companies and the regulators. Guidance was issued at satisfactory intervals and the DWl
worked to a timetable which supported Ofwat’s milestones. The DWI’s timetable was as follows:
September 2002 Information Letter with guidance to water companies;
October 2002 Information Letter with further guidance and invitation of preliminary view
on statutory drivers;
November 2002 DWI advice to Ministers;
January 2003 Guidance from Ministers;
April 2003 Industry workshop;
May 2003 Information Letter with further guidance and detailed submissions;
June 2003 Preliminary opinion letters (indication of support);
August 2003 Companies -  draft business plans to Ofwat;
September 2003 Final letters of support from DWI;
March 2004 Companies -  final business plans to Ofwat;
December 2004 Conversion of supported drinking water quality schemes to legal
instruments by DWI;
• April 2005 Implementation of Ofwat’s Finai Determinations and the start of AMP4.
In 2005 there was significant restructuring of the DWI and a Regulations team was forged. This section 
was responsible for the AMP process, improvement programmes inciuding their monitoring and 
inspection, distribution operation and maintenance plans (DOMS) and regulatory matters such as creating 
new regulations and keeping abreast of related legislation such as the European Water Framework 
Directive. In 2007, the new section Is to face its first AMP as a new team for the period 2010 to 2015, 
AMP5. At the start of 2007, the DWI internally started to formulate the platform for its approach to AMP5. 
A workshop was run with all staff within the DWI and coordinated by the Regulations team.
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The main output from the workshop was items DWI staff believed to be statutory and non-statutory 
drivers for the next AMP period and the wider issues that might have an effect on those drivers. For 
example, water companies subject to review of their abstraction licenses by the EA may find they lose the 
capacity to blend waters to control nitrate levels. This may result in the water company needing to put in 
place treatment to meet the regulatory standard for nitrate, moving away from the blending option. An 
issue like drought, if it were to worsen, may lead to some companies having to use sources of poorer 
quality which again could require further treatment. In an extreme case, coastal companies may look to 
using brackish or sea water to support supplies, moving to highly sophisticated and expensive processes 
such as desalination. The potential for external requirements to change such as the DWD and what the 
likely changes might be was speculated, including changes to standards, additional parameters and the 
possibility of source-to-tap risk assessment being introduced as a requirement. Some of the items that 
were suggested and discussed demonstrated the value of having the wider DWI contribute to the 
workshop as they were related to specialist areas of work unfamiliar to the Regulations team, for 
example, suggestions from a member of an expert group set up by the European Commission to make 
recommendations regarding WSPs for revision of the DWD.
The process for AMP5 and the significant milestones was presented to DWI staff, providing an 
understanding of the system being followed by the Regulations team and an appreciation for the workload 
being dealt with during completion of the process. The process would start approximately in May/June 
2007 with the aim of issuing legal instruments by the end of October 2009 (earlier than previous AMPs) 
with AMP5 starting in April 2010. To further promote understanding of the process within the DWI, 
supporting work was explained including informal meetings that were taking place with water companies 
and with CCWater to discuss consumer expectations. A bulletin on AMP5 development was agreed, to 
periodically update DWI on progress.
8.6. Discussion
8.6.1. Self Regulation Model
The self regulation model that is in place in England and Wales is the most cost effective method of 
regulation for drinking water quality. The model is in place throughout the UK and also in Ireland. The 
regulators do not take regulatory samples and therefore do not require facilities to carry out tests or need
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to be concerned with attempting to take enough samples that would be representative of the drinking 
water being produced across the country. For self regulation to work, a robust system is required to 
ensure that the regulatory monitoring being carried out by water companies is accurate and reliable. The 
DWI has in place processes that have not significantly changed since 1990, to thoroughly check sampling 
and analytical processes. Whilst the industry was in the early stages of meeting the requirements of the 
regulatory regime, the DWI carried out various studies to determine overall sufficiency of water 
companies' processes and identify specific areas requiring improvement. Although not a regulatory 
function, information gathering in order to better advise and guide the industry was seen as an important 
activity to ultimately achieving better regulatory compliance. Laboratories remain a key element of audit 
and inspection for the DWI in order to maintain confidence in the self regulation model. Any regulator 
relying on the self regulation model must ensure that the tests being used to support their regulatory 
functions are representative of supplies.
8.6.2. Wider Regulatory involvement
The DWI practices knowledge elicitation from many sources world-wide and use this knowledge to inform 
regulatory functions. It also participates and contributes to many projects both nationally and 
internationally to ensure that its knowledge of new and developing threats to drinking water quality, 
methods of regulation and management, and advances in technology including treatment and analytical 
processes is current. The DWI engages in partnering activities where inspectors aid regulators in other 
countries in formulating or carrying out regulatory activities in the early stages of their development. 
Projects and networks that the DWI contribute to include:
Small Community Supplies (WHO)
European Network of Drinking Water Regulators (ENDWARE) (EC)
Water Safety Plans in Buildings (WHO)
International Regulators Network (WHO)
European Acceptance Scheme (EC)
European Committee for Standardisation 
Water for Health Alliance 
Standing Committee of Analysts 
EC Expert groups 
Partners for Water and Sanitation
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• Private Water Supplies
• Institute of Water Officers
A range of conferences is attended including those organised by the International Water Association, The 
Chartered Institute of Water and Environmental Management, Water UK and the Standing Committee for 
Water and Environmental Microbiology etc. The DWI benefits from involvement with these projects and 
networks. An example includes the interpretation of specific European DWD requirements when the 
ENDWARE network can be utiiised to acquire the views of all members via e-mail. The DWI can then 
make an interpretation based on the views and experiences of other regulators. This study has found that 
the DWI is a major contributor to such advice and discussion.
National projects with a key involvement from the DWI include the Competent Operator project and the 
Competent Analyst project. The Competent Operator project was particularly successful as it was initiated 
in reaction to shared concerns of the introduction of competition to the industry and what should be 
required of new incumbents in order for there to be a ‘level playing field’ between all water companies. 
The DWI coordinated the project whilst delivery was by an external organisation. Water Utility Skills, 
facilitated by a working group of water company representatives. The final report detailed what is required 
of a ‘competent operator’ and how these requirements could be mapped to various training programmes 
to establish their equivalence. Although this area is not a regulatory requirement, it was accepted as a 
concern and hence the DWI initiated its involvement in the project. The DWI has been accused of 
‘regulatory creep’ and It may be the case that some projects have not been coordinated in the best 
fashion, however the reason behind the DWI’s involvement is based on good practice concerns.
Conferences and workshops coordinated by water industry stakeholders should be attended by the DWI 
so that it is aware of the concerns and challenges for the water industry. Contribution and direct 
involvement often means that the DWI is a regulatory leader. This is demonstrated by the initiation of 
industry-wide implementation of WSPs, something that few other national drinking water quality 
regulators have achieved.
8.6.2.1. Drinking Water Inspectorate - Limitations
The DWI enforces drinking water quality regulations. These primarily lay out requirements for companies 
including the standards that have to be met at the point water is supplied to consumers, monitoring and
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investigation requirements and the provision of information. Reference is made to surface water 
requirements currentiy prescribed in the Surface Water Directive and the Water Resources Act 1991 
(arrangements to be updated with the introduction of the Water Framework Directive and the Amendment 
to the 2000 Regulations) which is catchment related. There is a treatment provision for companies to limit 
contamination from pipes beyond their supply network, which is hence consumer related. Apart from 
these two areas, there are no other provisions and hence enforceable areas for the DWI within the 
catchment or within buildings. Catchments are the regulatory area of the Environment Agency (EA) and 
water abstraction and discharges to the water environment are part of their regulatory remit. For water 
companies implementing WSPs, stakeholder involvement is of high importance as described in section 
4.2 and therefore, for the catchment element the EA must be involved. The DWI liaised with the EA on 
the subject of WSPs and that companies were likely to seek information, assistance, and comment from 
them. However, this was only carried out at a high level (i.e. Chief Executive level) and due to the 
regional structure of the EA, this study found that the response from different regions varied significantly. 
This range, from not knowing what a WSP was, to offering information to aid companies, is an issue that 
the DWI has little power to Influence; however, some interface methods may have improved the EA's 
recognition of their responsibilities related to WSPs. Some companies have endeavoured to gain their 
regional EA office’s involvement and many of those have been successful in disseminating information to 
the EA and gaining their cooperation with data and information requests; this is not consistent across the 
country. There is currently no Memorandum of Understanding (MoU) between the DWI and the EA 
(although a draft created by the DWI has been sent to the EA for its input and approval in 2006) which, 
within the regulatory sector, is an accepted method of creating a degree of formalisation to an interface 
between organisations that is not prescribed through legislation. Without the commitment from the EA to 
observe the agreements laid out in an MoU, it is more difficult for the DWI to promote cooperation and act 
as representative for the industry, an important role when the DWI is the origin of the requirement for EA 
involvement. The DWI must emphasise the importance of cooperative working with the EA with the 
support of an MoU. This is increasingly important considering that raw water monitoring for the Water 
Framework Directive will be carried out by water companies if the Amendments to the 2000 Regulations 
are issued. The companies wiil look to the DWI to represent them at the regulator level, it having more of 
an understanding of quality and monitoring than the financial regulator Ofwat.
8.7. Data, Information and Reporting
 2 6 6 .................................................................................................
The DWI were aware that the annual report produced from 1990 was not ideal for a range of 
stakeholders. Water companies also expressed the opinion that information could be better presented, 
more analytical and descriptive. In 2003 a questionnaire was sent to local authorities. The responses 
provided information on their areas of interest and there was information on the views of companies of the 
annual report available from the two reviews (refer to sections 8.3 and 8.4). An opportunity for collecting 
more information than just summaries of failures presented itself when the 1989 Regulations were 
replaced by new Regulations to implement the 1998 Drinking Water Directive (DWD). Significant 
preparations were made within the DWl to accommodate the planned changes including data systems 
and storage, and prescriptions for the format and detail of the data required from companies. The industry 
desired more meaningful information, other stakeholders would benefit from the same, and the DWI had 
the opportunity to collect data that would allow for this to transpire. As described in section 8 the 
sampling and testing processes used to gather water quality data are complex and there is little scope to 
deliberately alter the results of tests as this would require fraudulent coordination of staff and systems at 
several points along the process. The resulting report uses all regulatory quality data to illustrate the 
location and scale of water quality problems, it details the action taken by the companies and the DWI in 
reaction to incidents, and uses indices to judge performance against more meaningful quality targets 
(such as operational performance being demonstrated by the aggregate of the turbidity. Iron and 
manganese parameters). Since 2003 the annual report has evolved into reporting the work of the DWI 
and drinking water quality information in more simple terms with explanation and reasoning to ensure that 
interpretation by groups such as the media is informed. A significant achievement of the new report is the 
more informative use of the data provided through water companies’ monitoring. Whilst the data is 
essentially for reporting to government the basic facts of whether the European DWD requirements are 
being met, significant added value is gained through the new style report. For example, local authorities’ 
awareness of quality problems that may have a high incidence in certain buildings (such as schools) or 
particular areas will be improved, and for issues like lead, action may be to consider programmes for lead 
pipe removal. Another development was the introduction of consumer contact data which included 
categories such as ‘information requests’ and ‘report of illness’. Information from this data can include that 
consumers in a region may be strongly influenced by the appearance of drinking water or the taste of the 
water. This is useful information because companies within the region can be motivated to find the cause 
of the problems and determine corrective action. Despite companies being averse to the DWI reporting
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customer contact information (section 4) a very common valid belief was that customer perceptions and 
expectations have changed significantly. There were some cases where companies believed that 
customer information would be a useful indicator for performance. The issue companies have with the 
DWI reporting customer contact information is that they do not believe it falls under the drinking water 
quality regulatory remit despite their own acknowledgement that customers can be a source of drinking 
water quality information.
The main weakness of the annual report is that it is produced on paper (although is available as an 
electronic copy on the DWI's website) and due to the production process is published six months after the 
year it is reporting for. There are time constraints such as the time taken to complete investigations and 
assessments for the last few months of the year which extend into the following year. An alternative could 
be to use a web-based system that holds up-to-date drinking water quality data that could be searchable 
and produce reports as specified by the user, through a user interface that could be tailored to groups 
such as the public, local authorities or other stakeholders. A summary of the previous year could then be 
generated focussing on the important drinking water quality messages from that year. An electronic 
system is easier to update and manipuiate to produce desired outcomes, with maintenance an ongoing 
task rather than the current annuai report system which is concentrated into the first few months of each 
year. The Spanish drinking water quality website SINAC contains data and information that consumers 
can search by area, however, it is not descriptive and there is no supporting information for failed tests 
such as investigations or special circumstances. The information is therefore limited and is not kept up-to- 
date. Whilst the user interface is simpie and easy to use, this study does not recommend that the 
approach should be adopted by the DWI.
A difficulty for the DWI moving to this type of system Is that historically, the production of the annual 
report has been a milestone In the DWI’s work calendar and provides the final motivation to finish 
investigations, assessments, complaints investigations (information used within the annual report) without 
which, there is a risk that cases that are not straight forward will be prolonged before a conclusion is 
reached. If a move away from annual paper reporting is made, internal targets would have to be 
reinforced to prevent a backlog that would normally be executed in the drive to complete work for the 
annual report. More emphasis would have to be placed on staff performance with incentives such as
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rewards being part of the process. Rewards can take many forms from simple recognition promoted 
throughout the organisation, privileges and financial rewards. Monitoring performance has the added 
advantage of highlighting those staff experiencing problems or those requiring additional training. An 
internal system for monitoring performance and encouraging staff would need to be formulated if the 
annual reporting process is reduced, or converted in its entirety.
Whilst this report accepts that access to the worid-wide-web is not yet universal, there are advantages in 
utilising it as a platform for the provision of information. Issues uncovered through perceptions research 
included that companies did not believe that customers wanted detailed information about drinking water 
quality and that the science behind producing good quality drinking water was too complicated to 
communicate through certain media. However, the DWI collecting customer contact information and the 
implementation of WSPs which include a customer element, has produced a turnaround from companies. 
Over the last three years, and particularly during 2006, many companies made significant changes to the 
drinking water quality areas of their websites. One extreme noted during this study was a website having 
two to three brief pages about drinking water quality and some explanation for common areas of 
customer interest such as hardness. This website has now been completely redesigned to include a 
postcode drinking water quality search, advice on good water hygiene and piumbing, steps to solving 
common household water quality problems and water treatment methods. One company noted that after 
improving the information on their website, the number of water quality queries to their call centre fell. To 
manage the fact that a proportion of the public do not have access to the internet, some companies have 
historically produced information leaflets that are provided with bills and these too have been subject to 
improvement in some cases. Improving these areas of communication with customers is therefore 
expected to have a positive effect on the customer contact information collected by the DWI with 
companies receiving fewer information-only contacts.
8.8. DWI Operations
8.8.1. Staff and Structure
The DWI did not initiaily have a full compliment of staff in 1990 and a large proportion of its functions were 
carried out by consultants. Through the reviews and other communications, it was evident that the water 
companies were concerned with the lack of consistency from consultants and suspected that briefing of
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consultants was not sufficient in some cases (see section 8). Since 1990, the DWI has increased its 
resources significantly and has reduced its reliance on external consultants as was planned from 1990. 
The consultancy budget was reduced from approximately £536,000 in 1999/00 to approximately 
£290,000 in 2006/07 with the number of inspectors and principal Inspectors increasing from 14 in 2000 to 
22 in 2006. The improved consistency was identified by companies although inconsistency still features in 
water company response to some DWI activities such as inspections.
The organisational structure has changed significantly since 1990 to reflect work patterns and to improve 
functionaiity. The current structure has clear chains of command and more defined accountability. As 
described in section 8.6, when this type of structure is in place with predominantly vertical lines of 
command/communication, there must be administrative systems to promote cross-working and cross­
communication within the organisation. Internal communication is a topic that frequently features at DWI 
away days (see section 8.6.1.2) and other meetings. The DWI has put in place a range of administrative 
systems to facilitate communication of information. Minutes of team meetings (vertical within the 
organisation) are stored on a common area within the DWI’s electronic stores which can be accessed by 
all staff levels. Representatives from other teams are invited to attend meetings so they can provide input 
when necessary and feed back to their own teams. This system works well and demonstrates good 
cooperation between teams. Brief summaries of senior management team meetings (the Chief Inspector 
and three Deputies) are circulated, as well as items being communicated via the deputies at vertical team 
meetings (i.e. the Deputy Chief for Operations would feedback relevant information from the senior team 
meeting to the Operations team meeting). There is therefore a relatively developed network for day-to- 
day communications. For items that have an impact on the whole organisation, bulletin style reports are 
being used to promote an understanding of the item, including the potential impact for the DWI. Current 
bulletins cover the Hampton review and the AMP5 process. Workshops have been used to engage the 
DWI staff In activities, contributing to topics affecting the whole organisation (such as the Balanced 
Scorecard) and major areas of work such as the AMP process. The workshops promote the knowledge of 
those topics throughout the organisation as well as the processes themselves benefiting from the input of 
DWI staff from different teams, who combined, have a wide range of skills, expertise and views. The 
workshops have replaced some of what was lost through abandoning Inspectorate meetings but are 
relatively infrequent in comparison. The addition of short presentations at the end of vertical team
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meetings to which all staff would be invited to was suggested, but was not implemented. The gaps in the 
administrative systems are that the outcomes of high level meetings that take place with organisations 
such as the Environment Agency or Water UK are not formally disseminated throughout the DWI and 
there is little opportunity to keep up-to-date with the activities that are undertaken by individuals in 
addition to their ‘day job’. As bulletins are proving successful in circulating information to the DWI, an 
Internal bulletin could be used to report activities on a monthly basis. These activities could include 
training, attending conferences, publications or articles of interest, developments to operations and status 
reports on projects. The items could be compiled during vertical team meetings and assembled by a 
bulletin coordinator. The bulletin itself could be a simple page on the DWI intranet. Dissemination of 
information from high level meetings is more complex as meetings are often only attended by senior staff 
and sensitive items may be discussed. However, having no record of these meetings does not reflect 
transparent working. The DWI already produces brief summaries of senior management team meetings 
that are accessible to all staff. This could be extended to other high level meetings, requiring commitment 
from those who attend to produce summaries and circulate them or post them on the intranet. This 
complete system would ensure that DWI staff are aware of industry and regulatory issues at all levels with 
informed working and decision making.
An issue related to consistency concerns highlighted by companies, is the knowledge and training of 
inspectors. There is no formal training programme for inspectors with many of the processes learned by 
observation and participation. It Is important for work carried out by new inspectors to be peer reviewed 
by more experienced staff. This system should apply to all items of work on a periodic basis to monitor 
consistency. Action already taken to broaden the knowledge base of inspectors includes visits to water 
companies for week-long secondments. In order to gain familiarity with modern water treatment and 
distribution. This should continue, along with schemes that are currently being formulated including a 
mentoring system for all inspectors where they are facilitated by a more experienced member of staff to 
achieve identified personal knowledge and skills goals. With these projects in hand, and therefore a more 
formal approach to training and development, improvements to the knowledge and skills base of 
inspectors will be achieved.
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8.8.2. Regulatory Operations
The technical audit process, inspections, communications and reports have all gone through a
development process since the DWI’s creation. Significant changes have been made to the reports 
submitted to companies after inspections have taken place. At the start of the regime, the reports were 
detailed, descriptive and hence lengthy, taking inspectors a considerable length of time to produce. 
Reports today, comprise of the checklist that is used as an ‘aide mémoire’ during inspections to elicit 
information. A summary of the recommendations and suggestions is included at the beginning of the 
report, with the body of the report split into main themed sections (such as each treatment process). In 
some cases the Code for Enforcement target for the initial report is not met (from the time additional 
information is received from the company) despite the checklist being simple to complete. Any delay 
would therefore effect the time for which recommendations and suggestions are acted upon. A benefit of 
the initial report as used by the DWQR is that it is sent promptly as it does not include the detail that is 
included in the checklist and results in swift action for some issues; however, the lack of timely follow-up 
by the Regulator leads to actions being severely delayed in some cases (see section 3.8). The DWI 
could use a similar initial report to that used by the DWQR, however, the checklist would still have to be 
populated for DWI records. A difference between the DWI and the DWQR approach that should not be 
lost. Is that the company is given the opportunity by the DWI to comment on the findings of the inspection 
on points of accuracy. Essentially, the recommendations and suggestions are the most important output 
of an inspection, especially as the inspection is scheduled as a result of the asset appearing as a ‘high 
risk’ on the DWI’s risk register. With this in mind, and the DWI’s increasing move towards electronic 
systems, an improvement would be to use a database system for inspection checklists. The checklists 
would not be changed significantly and could still be printed for use during on-site inspections. They 
would, however, form part of a database with extended fields for comments from companies (thus 
retaining the information recorded in error) which would be entered by companies via an interface that 
could be on a DWl controlled website. Recommendations and suggestions could therefore be sent to the 
company as soon as they were agreed by inspectors (either by email or notification to refer to the 
inspection record via a website) being the first deadline, a later deadline being assigned to the full 
population of the checklist database for companies to then comment on. Companies had commented in 
reviews that results of inspections often did not reflect the Items discussed in the ‘wash-up’ meeting 
conducted at the inspection’s close. Reducing the length of time between the inspection and the
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notification of recommendations and suggestions would lessen the impact of the report if there does 
prove to be a difference. As this database is populated it will become a resource with searchable 
information from inspections such as the reasons for recommendations and facts gathered about the 
asset and its operation. Outputs could include guidance for issues that are identified as common 
problems at high risk sites. If the database is constructed in the same fashion as other DWI databases it 
wouid serve as the ‘Master’ checklist being easily updated and always the current version.
The DWI’s Involvement with the AMP process has improved significantiy since its creation. Several issues 
were highlighted by companies in the reviews conducted (section 8) including that the resources for AMP 
related work were not sufficient, causing delays to several processes and a lack of coordinated schedules 
between the DWI and Ofwat. This thesis was published as the initial preparations for AMP5 were taking 
place, and improvements being put into practice were welcomed by the industry. The interface with Ofwat 
is improved with clear defined outputs from liaison and cooperation with the DWI. The timetable for Ofwat 
and DWI action is coordinated to take into account the functions that each regulator must undertake and 
the time requirements for companies’ preparations. For AMP5 there has been an increase in the number 
of company visits where the DWI informally discuss with companies the drinking water quality aims and 
issues for the next AMP, and how they can inform drinking water quality programmes. Liaison also takes 
place with other stakeholders such as the Consumer Council for Water, to establish the customer 
expectations for the next AMP. The approach to AMP5 in 2007 is a good example of the DWI’s use of 
workshops involving most, if not all DWI staff. The workshops encourage sharing of knowledge, 
communication across teams, with useful outputs from exercises. The use of workshops should be 
extended within the DWI.
8.8.3. Future Projects
The knowledge management project that was first promulgated to the DWI at the 2005 away day 
(section 8.6.1.2) was suspended due to other DWI work commitments. This study suggests that the 
project should be urgently be restarted and renewed in light of new working methods and new work items. 
DWI staff highlighted that better management of DWI information sources and documents would enhance 
work and operations therefore improving timeliness and efficiency. Elements such as document control, 
were identified as poor and searching for information was difficult. A controller should be identified for 
DWI electronic stores, much like a person or team is in control of monitoring and updating a website. In
273
compiling this study, examples of intranet systems were demonstrated as user friendly interfaces for 
document stores for companies' WSPs. The DWi could investigate this as a possibility depending on 
functionality that staff identify as necessary.
WSPs are at the stage where implementation is not only in the area of ‘soft’ regulation but is becoming 
necessary through regulatory requirement. The DWI intends to only support AMP5 water quality 
programmes that are identified through the WSP process. If the Amendment Regulations are issued with 
the prescription of risk assessment (a major element of a WSP), the DWI will have to integrate regulatory 
assessment and verification of WSPs into its current functions. A WSP workshop would be a way of 
including the whole organisation in establishing what the objectives for integration should be, how they 
can be achieved and what the impact would be for each DWI team. This would also promote learning for 
those DWI staff who do not have direct involvement with WSPs. An important output would be a list of 
criteria to assess in company WSPs that would satisfy independent verification as prescribed in the WHO 
3"^  Edition Guidelines. An extension of the DWI workshop would be to conduct a workshop with the 
industry once internal processes have advanced to an appropriate stage. Companies could be asked to 
contribute to the workshop to demonstrate real elements of their WSPs, the benefits and some of the 
pitfalls. It would also be a forum for discussion and input from companies and other stakeholders to align 
objectives for WSPs as much as the regulatory system will allow. If wider benefits can be achieved 
through WSPs such as for areas not within the direct control of a company, this will show that added 
value can be achieved through implementation and operation.
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9. Discussion and Conclusions
The water industry in England and Wales has had a long and eventful history. In the past, the main 
focus was sanitation, the issue which was the driver for most legislation during the late 19^  ^and up to 
the mid 20^  ^centuries. The United Kingdom joined the European Union and hence was subsequently 
obliged to meet the provisions of the Drinking Water Directive, the most significant change for the 
industry in recent times. This obligation was a contributing factor to the privatisation of the industry 
and the nature of the regulatory regime that was established to deliver quality, environmental and 
financial requirements. A distinction was made between the privatised models adopted for England & 
Wales and the remainder of the United Kingdom's water utilities. In the former, the DWI as one of the 
three main regulators had the responsibility of ensuring the delivery of the Drinking Water Directive 
requirements through the Water Supply (Water Quality) Regulations and reporting to government. 
Because the water suppiiers are private companies with a natural monopoly, a financial regime was 
established by Ofwat to regulate prices allowing companies enough money through charging to carry 
out their statutory obligations (which includes meeting standards in the Drinking Water Directive) and 
make a reasonable return. There is an interaction between the DWI and Ofwat within the Asset 
Management Plan process (AMP), the DWI assessing and providing their support to programmes 
related to quality improvements. Companies’ final business plans include a component of drinking 
water quality programmes that shouid secure compliance with, or avoid failures of standards. Through 
‘likely to fail’ undertakings, there is an element of pro-active working within the system. Outside the 
funding of the AMP process, the DWI can take enforcement action upon failures of standards 
sometimes resulting in legally binding programmes of work that companies must complete to regain 
compliance. This is a reactive facet of drinking water quality regulation. These systems (that have 
been explained in more detail in the body of this study) have achieved a significant improvement in 
drinking water quality since privatisation. The specific mechanisms that the DWI uses, reinforced by its 
legislative powers, have contributed to the protection of public health by limiting the exposure of the 
public to drinking water that is unwholesome (Section 5).
In the period after privatisation and the introduction of the Regulations, there has been a focus on 
achieving the drinking water quality standards. Traditionally, the measure of achieving the standards 
was expressed as percentage compliance. After privatisation, improvement to this percentage
275
compliance figure was a primary focus for the industry and other stakeholders such as the media. This 
attention caused a particular type of behaviour that was apparent through cases studies and 
perception research carried out for this thesis. In recent years, this behaviour manifested itself in a 
resistance to the regulatory push for further compliance improvements and the new attention required 
on maintaining infrastructure assets to prevent deterioration of quality and service. Resistance was 
apparent through the reactions of companies to changes in the reporting of drinking water quality by 
the DWI, the delays in implementing WSPs and the promotion of the view that 100% compliance is 
unachievable. Maintenance of the drinking water quality that has been achieved is important and the 
situation before privatisation demonstrates what can happen if investment is insufficient and attention 
is not paid to quality performance. Many of the new approaches that the DWI has implemented in 
recent years have been tailored to advancing areas of drinking water quality, a goal that the more 
traditional national approach did not tackle. These include Distribution, Operation and Maintenance 
strategies (DOMS), WSPs and a new look annual report with more meaningful indices and drinking 
water quality information.
The interface between the DWI and Ofwat for improvement programmes that are part of the AMP 
process has evolved into the Regulations team. In the past, the DWI was criticised for its performance 
in completing duties involved in the AMP process. Past DWI reviews and interview evidence within 
this thesis found the issue was a lack of resources that led to situations where companies were having 
to take action without the necessary DWI feedback or support. Significant improvements have been 
made since the mid 1990s when most of the problems became apparent. The timetable that the DWI 
works to is now integrated with the Ofwat’s AMP system. In addition, resources are available to 
assess quality programmes and ensure attendance at important liaison meetings with companies and 
stakeholders. Currently, a significant aspect of the work of the Regulations team is to spend time with 
individual companies to discuss short term aims, long term aspirations and details of how quality 
improvements will be achieved. It is expected that with these improvements, benefits will be seen by 
both companies and the DWI and also in the quality of the fifth AMP. With quality programmes now 
much more targeted (compared to those at the start of privatisation) and with the new focus on risk 
management through WSPs, the need for the DWI to be accessible for help and advice becomes a 
matter of importance for companies. The systems relating to communication of information from the
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DWI have been improved for AMP5 and companies shouid find that the DWI is more accessible and 
effective than it has been in the past (Sections 4 and 8).
Drinking Water Quaiity
The monitoring that was brought in by the implementation of the DWD through the 1989 Regulations 
helped to establish what the water quality issues were and their extent. It can be argued that using 
monitoring results and driving to improve compliance was, on its own, "fit for purpose" for a long 
period after privatisation. The self regulation model was and is tightly controlled by the DWI to ensure 
that the information being used for regulatory purposes is robustly and representative. Improvement 
programmes through the AMP process are tailored to deliver compliance with standards in a 
reasonable time. Instances of non-compliance that occurred outside of the AMP system are dealt with 
through the enforcement process. Developments were made with the 2000 Regulations including the 
‘likely to fail' criteria, which allowed programmes to be put in place upon evidence of a risk of non- 
compliance, essentially a proactive rather than reactive form of regulation. It can be concluded that 
the DWI's enforcement process and its range of regulatory mechanisms have reduced the exposure 
of the population to drinking unwholesome water (Section 5).
The changing picture of drinking water quality and the accepted fact that there are now localised 
issues rather than national drinking water problems, together with the emergence of changing 
consumer acceptability, has resulted in some resistance from companies to new regulatory 
approaches tackling these issues (Section 4). The historic overall compliance figure may not be 
greatly impacted by local improvements, but for the consumer who has been plagued by drinking 
water probiems (such as discolouration) action is undoubtedly required. The DWI’s reporting of 
drinking water quality was changed to highlight problems with better information, such as where they 
are occurring geographically and at what point within the supply system itself. The WSP approach, 
which is based on risk assessment and risk management, should identify deficiencies that have not 
been dealt with by the systems put in place through the regulatory regime. The benefits should include 
better clarity and understanding of the hazards and hazardous situations that cause drinking water 
quality problems and a transparent demonstration of how the risks can be mitigated effectively utilising 
both short and long term value for money solutions that are sustainable. The DWI’s role in ensuring 
that WSPs are implemented effectively throughout England and Wales is particularly significant. To
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date, this role has been challenging because of the hesitation of the companies to begin 
implementation and the widespread misunderstanding of the approach and the benefits that could be 
achieved; mid 2007, there are still companies that are implementing the WSP approach incorrectly. It 
is accepted that initially the DWI was not explicit enough about what its expectations were of WSP 
implementation, and in some cases misleading, for example, by requiring WSPs for specific water 
treatment works, but actions quickiy became more specific, the most important decision being the 
requirement for AMP5 improvement programmes to be identified through a WSP approach. Apart from 
some early issues, the DWI used an advocacy strategy that was as effective as the regulatory 
situation relating to WSPs (influenced by the lack of a regulatory requirement) would allow. The WSP 
approach will be integrated into the DWD as part of its next revision and by the time the new DWD has 
to be implemented by all EU Member States, the water industries in England and Wales will be well 
advanced in maximising the effectiveness of WSPs -  an undeniable advantage (Section 6.3).
The iegislation and powers that are necessary to make quality improvements to the extent that has 
been achieved in England and Wales include enforcement powers and being able to prosecute a 
supplier when they have supplied water that is not fit for human consumption. A full range of 
regulatory mechanisms should be available to a drinking water quality regulator. As an industry 
advances, it may be that the ‘harder’ regulatory mechanisms would not need to be used as frequently, 
if at all. The steep falling trend in the number of times enforcement action has been considered by the 
DWI points to this being the case in England and Wales. Countries where the regulator lacks 
regulatory powers, such as Northern Ireland, see very much slower improvements in drinking water 
quality. This effectively confirms that a range of regulatory mechanisms and levels of involvement are 
necessary for drinking water quality regulation to be successful (Section 7). Many projects that have 
been instigated by the DWI but owned by the industry have been very successful, including DOMS 
and the Competent Operator project. The processes of implementing new regulatory requirements or 
approaches have benefited from stakeholders having access to informal advice and one-to-one 
meetings with DWI staff. In conclusion, advice, negotiation and involvement in industry projects do 
have their place within a regulatory regime and can foster a good relationship between the regulator 
and the regulated industry (Section 6.8). For the important area of meeting standards and ensuring 
good drinking water quality, assistance and cooperation should be employed in the first instance to
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find solutions to problems. Nevertheless, it will always be necessary for a regulator to have the 
toughest powers available (Section 7).
Industry Challenges
Cryptosporidium  poses a very real risk to health of the population. The DWI was involved in research 
to increase knowledge of the pathogen and its association with public drinking water supplies. The 
Cryptosporidium  expert group formulated a raft of recommendations for water suppliers to implement 
and follow to reduce the incidence of Cryptosporidium  oocysts being present in treated water. 
Throughout the 1990s, expertise, knowledge and information were gathered by the DWI. The 1999 
amendment regulations that included provisions for risk assessment, treatment and monitoring of 
Cryptosporidium  were thought to have “come out of the blue" by the industry, but in fact they marked 
the culmination of many years of action and experience gained during outbreaks of illness and the 
failure of the regulator to successfully prosecute a water company in respect of an outbreak of 
waterborne cryptosporidiosis. Further lessons were learned once the Cryptosporidium  regulations 
were in place, including the fact that outbreaks could still occur even with the new regime of 
monitoring and treatment. More was learned about the epidemiology of the pathogen, including the 
‘how, where and when' of outbreaks. The Cryptosporidium  regulations were draconian, but this was in 
reaction to the serious nature of the health risk and pressure for action from Ministers. Even though 
this was the case, the industry recognised that implementation has brought many other improvements 
to the treatment of drinking water. The new knowledge and experience gained since implementation 
of the Cryptosporidium  regulations has resulted in further amendment regulations, the consultation for 
which was carried out in early 2007. These amendment regulations consider new scientific 
knowledge, such as the effectiveness of deactivation techniques, they extend the successful risk 
assessment approach that was applied to Cryptosporidium  to include all drinking water quality 
hazards and removal of the treatment standard. The DWI were able to react quickly to new learning 
despite the length of time required to create new regulations (including public consultation and 
regulatory impact assessment).
The extension of risk assessment to all hazards and hazardous situations is the regulatory form of 
WSPs. Creating regulations is one of the highest powers of the regulatory system. WSPs were not
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introduced into legislation immediately. Instead, the DWI spent two years using softer regulatory 
methods to gradually introduce the approach to the industry and allow the theory to be understood 
and trials of methodologies formulated by companies to be carried out. This allowed the industry time 
to investigate the most effective way to implement a new approach. It also meant that a process of 
pilot trials and learning from successes, failures and difficulties could be carried out without the risk of 
regulatory penalties if initial actions failed to produce the desired results. For companies in England 
and Wales, this process was slow to start, but as companies executed pilot trials of their WSP 
methodologies and began to experience the benefits, such as discovering ineffective mitigation 
measures or missing validation information, the momentum increased. Companies also began to 
cooperate with each other on areas of WSPs that were more generic in nature, such as information 
provision to consumers, so as to avoid duplication of effort in research and the production of similar 
material. The DWI has placed great importance in the WSP approach because it re-focuses on 
reducing the risks that have a detrimental affect on drinking water quality and sufficiency, most 
importantly reducing the exposure of the population to drinking water that may cause ill-health or 
which is not acceptable for human consumption. This contrasts with the situation where measuring 
"risk" in relation to water supplies is an exercise in numbers and percentage compliance. A good 
example of this is the practice of installing additional disinfection within the distribution system, 
particularly at service reservoirs, to eradicate the detection of indicator bacteria rather than 
investigating and dealing with the root cause of the occurrence. The DWI had to overcome the 
resistance of an industry in which adversarial attitudes had resulted from the implementation of the 
Cryptosporidium regulations. This was essentially achieved by using "soft regulation approaches" and 
supporting companies before introducing regulations. The result (as demonstrated by one company 
implementing catchment management projects) will be that hazards will be mitigated as early in the 
drinking water supply process as is practical, with cost effective sustainable solutions; furthermore 
companies will be able to demonstrate where investment (capital or maintenance) is required in terms 
of risk. For the consumer, there will be increased confidence that companies are treating drinking 
water treatment and supply holistically, taking into account ali things that may have a negative impact 
on the safety of the product at the tap (Section 6.2). AMP5 will be the first financial period that will 
include quality programmes that have been identified and prioritised through risk assessment; this 
means they should be transparent and targeted with action proportional to the risk. The DWI’s next
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challenge is to begin integrating companies’ risk assessment and risk management approaches into 
its regulatory functions and mechanisms. The DWI will need to have procedures in place for the audit 
and appraisal of WSPs in order to assess the justification of improvement programmes. Legal 
instruments such as undertakings wili have to consider the effectiveness of new controls be they 
catchment management, new treatment processes or improvements to distribution proficiency. When 
companies have fully implemented the WSP approach and the DWI have integrated the risk 
assessment and risk management approach into their regulatory functions, an assessment can be 
made on how successful the water industry and regulator have been in further advancing drinking 
water quality using the WSP approach.
The water industry has many external influences such as legislation from the European Commission 
and guidance from the World Health Organisation. There are also internal influences within the United 
Kingdom from Government and consumers. The most recent challenge was related to the Better 
Regulation Agenda which focuses on making regulation of industries more effective and efficient. 
Over the past two years the DWI has taken account of the five principles of Better Regulation 
(proportionality, accountability, consistency, transparency and targeting) in formulating its work 
methods. Although, this study has found that since its creation, developments in the functions of the 
DWI had improved drinking water quality regulation against these principles even before the 
government’s strategy. Challenges still remain, and the DWI is progressing with improvements to 
internal procedures (i.e. to improve consistency) and risk based audit (to improve proportionality). 
Currently, the DWI is situated within DEFRA which has a simplification plan to minimise regulatory 
burden and fulfil Better Regulation aims. The DWI as part of core DEFRA should be part of this 
simplification plan; however it was noted in the Hampton review that the DWI was a special and 
complex case requiring public consultation for its movement or integration into another department or 
agency. This study concludes that the DWI, as an independent, regulator utilises all of the tools 
available to regulators such as enforcement and the provision of advice as well as having influence 
over policy, therefore satisfying the main core aims identified in the Hampton review; additionally this 
study concludes that absorption of the DWI into a larger regulator or other organisation would have a 
detrimental effect to the processes that the DWI have developed specifically for the regulation of 
private water supply companies.
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There is certainly scope for new elements of regulatory activity within the DWI that would satisfy the 
Better Regulation principles, such as cooperation between the DWI and the HSE on gathering 
information on water supply systems within buiidings. Local Authorities that already have inspection 
programmes for buildings could integrate items determined by the DWI into their Health and Safety 
Inspections, so as to avoid duplication of inspections and better utilise regulatory resources. This 
would also provide an important interface between the DWI and Local Authorities who may in fact be 
the stakeholder required to take some action on the findings of buildings inspections, be they in public 
or private ownership. For this exam pie of a new cooperative concept to work, there would need to be 
a robust agreement between the organisations and sufficient guidance and support for those carrying 
out inspections (Section 6.8.2). A Memorandum of Understanding (MoU) would be sufficient to cover 
the high level cooperative arrangement (with the HSE), with more detailed procedures created in 
consultation as part of MoU fulfilment. MoUs are vital for the DWI to demonstrate that there is a 
framework for cooperative working and also for those signed up to the MoU to have an understanding 
of their role and what is expected of them in satisfying the agreed conditions. The MoU between the 
Engiand and Wales drinking water quality regulators and their counterparts in Scotland and Northern 
Ireland is a successful example of this type of agreement (Sections 8.5.3 and 7.1.2.6). It has led to 
consultation, cooperation and sharing of information at a high level, plus the ability to benchmark 
operations and share training exercises. For the Chief Inspector of the DWI, the arrangement also 
allows her to seek advice or support from her Scottish and Northern Ireland counterparts in addition to 
her deputies within the DWI, a by-product of this arrangement being the provision of a transparent and 
accountable support system. This study recommends that MoUs should be put in place with those 
organisations that have a working relationship or association with the DWI, including the Health 
Protection Agency, the Food Standards Agency, the Environment Agency and the Health and Safety 
Executive.
The Drinking Water Inspectorate -  carrying out their regulatory role
The DWI has changed some of its regulatory mechanisms dramatically since its creation in 1990. The 
most notable is the change made to the technical audit process (Section 8.5.4). Originally, the process 
was based on an annual audit of each water company and the subsequent production of detailed
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reports which included recommendations and suggestions for the company to action. Revisions to this 
time consuming and rather reactive process were made to improve its effectiveness and to make 
better use of DWI resources. Some of the improvements were made gradually, such as the changes 
to the style of reporting audit findings and others, like the introduction of risk ranking, were a step- 
change to the existing process. Although risk calculations are still being developed and improved and 
need to be, in the author’s opinion, presented more transparently for accountability reasons, the new 
risk based audit process has resulted in targeted audits that aim to prioritise the assessment of high 
risk assets and ensure that action is being, or will be taken to mitigate the related risks. This has 
moved the DWI away from auditing ‘for the sake of it’, now auditing is carried out for a reason that can 
be defended through the risk based audit process. In 2007, the number of consultants being used by 
the DWI for inspections has been reduced to an absolute minimum, alongside an increase in the 
number of inspectors. This will improve consistency and provide more flexibility within the DWI for 
carrying out all regulatory functions. In 2007 all audits of improvement programmes will be carried out 
by Inspectorate staff.
Laboratory inspections remain essential because of the self regulation model. The DWI still carries out 
laboratory audits and vertical audits of compliance results to determine if monitoring is accurate and 
representative of drinking water supplies. The vertical audit system should not be subject to risk 
assessed selection because monitoring results are the foundation of the England and Wales 
regulatory model and the DWI must be confident that all companies are producing data that are 
accurate and sufficient for regulation. Furthermore, the data may be the basis on which the DWI takes 
enforcement action and, in addition, forms the technical basis of a report to the European Commission 
to confirm that the DWD is being implemented and met.
The other area that has been significantly improved is the Chief Inspector’s annual report. Previously, 
the report had limited data and information was lacking in details such as where significant drinking 
water quality events had taken place, what was being done about quality problems and the 
implications for consumers and other stakeholders. The new style report Is produced as a 
communication tool for a range of identified stakeholders and includes messages that have more
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meaning geographically, highlight the health and sufficiency impacts relating to problems along with 
improved indices that iliustrate drinking water quality performance (Section 8.7).
Many other improvements have been made to supporting procedures and even improvements in the 
use of technology such as databases which hold water quality data (three million results annually) 
which enable the DWI to receive and analyse the results of every compliance sample rather than just 
summary data provided by companies and those which are used for recording incidents and 
consumer complaints. All the information is searchable and aids the use of all related information 
stored by the DWI for assessments, decision making and other regulatory functions.
Some areas still require improvement. One of these areas is related to the audit process and is the 
production of draft and final audit reports. It still takes a significant amount of time to produce reports 
which effectively delays any actions that the company might take in response to recommendations or 
suggestions. The use of a database rather than Excel worksheets will mean that the information 
entered is more flexible and introduces the option of sending initial summaries of suggestions and 
recommendations so as to allow the company to take action more promptly after audit.
The DWI has a high level of involvement with drinking water quality both nationally and internationally. 
International involvement includes contributing to the production of best practice guidance and 
manuals with organisations such as the WHO and also contributes to research and development at 
the international level. Probably one of the most important areas that the DWI commits resource to is 
the rolling revision of the DWD. For the next revision, a number of expert groups have been 
established to formulate the way forward in certain areas of the DWD (such as microbiological and 
chemical parameters) so that public health protection is maximised for the future duration of a new 
DWD. The expert groups have to consider new technology, the results of research and new 
expectations of drinking water treatment and supply. Involvement at the development stage allows 
valuable input into discussion of the situation in England and Wales, including aspirations and 
expectations as well as what can be practically achieved. On a national level the DWI supports 
projects that develop new approaches for treatment, operation and management, allowing the industry 
to steer the direction and own outputs for better industry wide adoption of best practice. This
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Involvement should continue as past projects have proved successful In providing tools for Improving 
or facilitating drinking water production, supply and management.
The amendment regulations, for which the consultation process was completed mid 2007, introduce 
risk assessment for ali hazards associated with the treatment and supply of drinking water. This study 
anticipates that there will be high risks related to hazards within catchments, buildings and homes that 
are not within the control of the water supplier. If all water companies concur that the quality of 
plumbing within buildings or perhaps uncontrolled discharges to watercourses are the highest risks 
within the water supply system, this may drive policy makers to tackle these particular issues through 
legislation. Examples of this in other industries are the legislation that only allows certified electricians 
to carry out work on domestic electrical installations and the Corgi registration system for gas 
installers. Risk assessment and risk management wili shed light on negative impacts to drinking water 
quality that have up to now been in the background of traditional water treatment and increased 
impetus may be placed on the Environment Agency to control pollution within catchments.
The DWI routinely reports on drinking water quality to Ministers. The United Kingdom are included in 
the few countries that produces accurate data and information that paints a true picture of drinking 
water quality uniformly across the nation. This study recommends that better use could be made of 
the internet to communicate water quality information to customers and stakeholders reducing (but not 
wholly replacing) the concentration of resources required for annual production of the Chief 
Inspector's report. Utilising new technology that companies themselves are using will ensure that the 
DWI remains an effective source of information and communication for stakeholders on drinking water 
quality which will aid its effectiveness as a regulator.
In summary:
• For a privatised industry, a drinking water quality regulator with specific powers is essential.
• Drinking water quality improvements are achieved more rapidly with a robust enforcement 
system found through comparison of United Kingdom drinking water quality regulation 
models. In addition, emerging quality problems are mitigated swiftly with appropriate short and 
long term action. Overall, this achieves good public health protection.
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• Self regulation is an acceptable model, provided the regulator has a supporting programme of 
checks and audit.
• Risk based technical audit is an appropriate development of the audit process and further 
potential for improvement has been identified in this study.
• The DWI’s data and reporting systems are sophisticated, targeted and weli managed. Further 
enhancement of these systems is necessary and achievable.
• Knowledge sharing and capacity building is particularly beneficial within the United Kingdom 
where overall legislation provisions are similar. To a certain extent this is also the case within 
the European Union, due to the common Drinking Water Directive.
• Government policies have a direct affect on regulation. In some cases this is positive (better 
regulation agenda) but can also pose a threat to a well established and effective regime 
(Hampton).
• Water companies behave and react according to past experience and their business culture. 
This affects action taken by companies to meet new requirements.
• The DWI as an organisation has weaknesses in its internal functions and activities. If action is
taken rectify these weaknesses, effectiveness will be improved.
• Regulation of drinking water quality in England and Wales is justified and effective.
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The benefits of drinking water quality regulation -  England and Wales 
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ABSTRACT
This paper aims to demonstrate that the regulation of drinking water quality in England and Wales has been successful in securing the 
improvements to drinking water quality resulting in better performance against EU and national standards. The water industiy in England and 
Wales went through a major change in 1989 when suppliers were privatised and the government set up a robust regulatory regime. The regime 
was necessary as the industry was, as a result of privatisation, a monopoly with customers having no choice of supplier, unlike what was later 
available with other utilities such as gas or electricity. The regime would protect the interests of the consumer, the environment and public health 
through the quality of the product. The Drinking Water Inspectorate (DWI), as established in 1990, had to ensure the implementation of the 
European Drinking Water Directive (DWD) that had been transposed into national legislation. The aim of the DWD is to ensure that all EU 
Member States provide drinking water of a prescribed quality. In England and Wales, a body was required to oversee the performance of the 
industiy against those standards, reporting to the Government and the European Commission.
Through acts and legislation, the set up of the industiy, the duties of the suppliers and regulators and the powers available to the regulators were 
established. The improvements to drii^ng water quality since privatisation were achieved by massive investment of the privatised water industiy 
overseen by an independent regulator with clear duties and the powers to inspect, enforce and prosecute. The DWI's achievements show that to 
improve quality performance with the ability to report in detail how the improvements were made with extensive data evidence, a special 
regulator is required. The DWI advises policy departments and Ministers and when there are serious concerns regarding a threat to human health 
through drinking water, the highest level of regulatory power is the creation of new legislation, for example, the Ciyptosporidium regulations that 
are unique to the UK. The DWI is more than what is traditionally thought of as a regulator because it has a single remit — drinking water quality 
— and its style of regulation has been key to improved drinking water quality in England and Wales.
Keywords: Drinking water quality; inspectorate; regulation; regulator
1.0 Introduction and Background
For the water industry in  England and Wales, a major turning point in  its development came when in  1989 the then 
Conservative Government privatised the ten large Regional Water Authorities that dealt w ith all sewage and most 
drinking water. A t that time, there were also 29 small water only companies already in  the private sector but these 
were controlled statutory companies and were allowed more financial freedom post privatisation. The Government’s 
reasoning for privatisation was mainly influenced by the fact that the industry had been severely under-funded for 
decades, resulting in lim ited improvements to service and poor drinking water quality. One o f the solutions for 
addressing the lack o f funding was privatising the industry to allow private investment in the 39 water suppliers 
instead o f the less flexible and more lim ited public borrowing. The privatisation process included the government 
w riting o ff £5.2bn o f debt and the cash injection o f £1.6bn known as the ‘green dowry’ . The then Department o f the 
Environment (DoE) produced a white paper in 1986 proposing privatisation o f the industry (Ofwat, 2005) stating 
that ‘profit was a more effective incentive than Government control’ . During consultation, it  was clear that one o f 
the major concerns for a privatised u tility  was the need for regulation. The Water Act 1989 established the industry 
and regulatory framework. The 10 Water Authorities were privatised; for the non-privatised element o f their 
environmental responsibilities, the National Rivers Authority (subsequently merged into the Environment Agency 
(EA)), was charged w ith the regulation o f quality o f rivers, lakes and bathing waters, the Office for Water Services 
(Ofwat) was set up as the economic regulator and the Drinking Water Inspectorate (DW I) was responsible fo r 
regulating drinking water quality.
Another o f the incentives for privatisation was that the water industry was failing to achieve the 
requirements o f the European Community Directive for Drinking Water (Council Directive 80/778/EEC relating to 
the quality o f water intended for human consumption). The Drinking Water Directive (DW D) that was compliance
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mandatory by the 18* July 1985, applied to all members o f the European Community (EC). In itia lly , for England 
and Wales, the DWD implementation was through administrative means. By 1985, the European Commission was 
threatening to take the British Government before the European Court for the unsatisfactory unplementation o f toe 
Directive and this was therefore an important incentive for toe Government to assess the framework o f toe mdustry 
w ith the intention o f meeting the requirements o f the DWD. The lack o f structured regulation o f toe water m dus^ 
caused d ifficu lty  regarding the gathering o f the information that was necessary to prove toe DWD had been lu ily  
implemented and that toe standards for toe parameters listed were being met. The solution was to transpose toe 
requirements o f the DWD into national legislation, namely, toe Drinking Water Supply (Water Quality) Regulations 
1989 (toe Regulations), and set up toe industry and regulatory framework in  the Water Act 1989 (both subsequently 
superseded).
Therefore, a combination o f the need for investment in toe industry and toe necessity fo r compliance w ith toe DWU 
were the incentives that resulted in  the privatisation o f toe water industry in England and Wales and the 
establishment o f toe regulatory framework that exists today.
1.1 The Regulators
Before privatisation, toe funding o f the water industry was under toe control o f toe Treasury. It was the 
responsibility o f the DoE Water Directorate and its technical advisors to work w ith toe funding arrangements 
provided by toe Treasury and maintain the delivery o f toe service. Once all o f the suppliers were in the private
sector, a new dynamic was introduced, profit. The suppliers now had to demonstrate that toe water industry was
profitable, to secure toe private investment. In  order to protect toe rights o f toe consumers who were now paying 
their b ills to private monopolies, Ofwat reviews all toe work carried out by toe suppliers as far as capital 
maintenance, asset maintenance, improvement programmes etc. are concerned. This is carried out in  cooperation 
w ith the DW I to ensure that work is necessary to meet certain targets like, for example, toe quality standards in 
legislation. There is also cooperation between Ofwat and the EA to ensure that environmental targets are met cost- 
efficiently.
1.2 Performance of the Regulatory Regime
The performance o f toe financial and economic side o f the industry is well documented and is s till a topic covered 
frequently in  C ity seminars and conferences. Equally well reported is the subject o f the environment and 
environmental responsibility for toe water industry including a ll other water related Directives e.g. fo r Bathing 
Water and Urban Waste Water. The performance o f toe third regulator, toe drinking water quality regulator, has 
been somewhat overlooked since its creation at privatisation. The improvements to drinking water quality have 
been achieved by various methods utilised by toe DW I in cooperation w ith the tasks that have to be fu lfilled  by the 
other water industry regulators.
1.3 Achieving the Standards
A t privatisation, toe quality o f toe drinking water being supplied to consumers was not at a level that could be 
considered as ‘performing well against toe standards’ . Although this was known w ithin toe mdustry, it  was not a 
fact that could be reproduced in hard data until the enhanced monitoring brought in by toe DWD was carried out. It 
is noted that monitoring was taking place before toe implementation o f toe Directive in  England and Wales; 
however, it  was not substantial or structured enough to provide an accurate picture o f the drinking water quality 
situation. The suppliers’ water quality personnel understood their water supplies and where water quality problems 
were, they could therefore quite accurately assess where water quality problems were like ly to occur, based on their 
knowledge and experience. Once the water quality data was being produced through the new monitoring schemes, 
toe suspicions o f toe suppliers were sometimes confirmed and, most importantly, there were now toe facts to prove 
exactly where toe problems were and their severity. The new, more robust data was toe most rigorous way to 
demonstrate to Ofwat that funds were required to facilitate remedial action. Where problems specifically concerned 
toe quality o f drinking water, toe Inspectorate would play a very important role.
The national legislation included toe requirements for sampling methods, toe performance o f analytical methods and 
analytical quality control. These requirements were necessary as the industry was based on ‘self-regulation’ 
whereby the suppliers would take all samples and carry out analyses. The results o f the analyses would then be 
submitted to the DW I and action taken upon assessment. As regulatory action was based on toe supplier’s analyses, 
it was imperative that they be robust, w ith toe DW I confident in  their accuracy and that they were representative o f 
quality o f toe water supplies. This is toe most efficient form o f independent verification as prescribed in toe W orld 
Health Organisation (WHO) Guidelines, Third edition, as it  does not involve any duplication o f monitoring.
2.0 Methods
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2.1 Water Quality Data
The fust year o f privatisation was the start o f the Asset Management Programme (AMP) fo r Ofwat and regulation o f 
drinking water quality by the DW I. The submission o f the quaUty data was a legal requuement and originally 
provided to the Inspectorate in the form o f quarterly returns plus annual summaries by each supplier This was not 
the only information submitted, the fu ll requirements being detailed in the Information Direction as referred to m e
Regulations (Statutory Instrument 2000).  ^ , . x
In  order to analyse the water quality data available from 1990 to 2003 (the duration o f the firs t Regulations) it  was 
necessary to produce a new database from the various data formats. The new database holds the summary date from 
all companies that includes; the parameters tested, the number o f samples taken and the number o f the samples that 
failed the standard in the legislation. The data can be analysed to produce trends per company or particular 
parameter. It can also produce a ‘snap-shot’ sample o f data to demonstrate levels o f compliance.
2.2 DWI Operations
In order to understand how improvements in  quality were achieved it is necessary to assess how the DW I fu lfils  its 
role as drinking water quality regulator. Its methods have developed since 1990, being influenced by new 
challenges to the production and supply o f drinking water, these could be categorised as internal influences and 
external influences, such as for the latter, the Better Regulation agenda from government and the need for regulators 
in general to work effectively and efficiently whilst not being an unjustified burden to the businesses they regulate.
2.2.1 Technical Audit Process
The technical audit process is one o f the main tools used by the DW I to regulate the industry. The most recent 
development to the system used as o f 2005 is a rolling, risk-based programme. The suppliers’ assets including 
laboratories are ranked according to the results o f previous inspections, whether there are improvement programmes 
in place, water quality events, consumer complaints and other factors. The resulting lis t shows those sites that are o f 
immediate priority for inspection, the last sites on the lis t being the lowest priority. The lis t is ‘ live ’ as any water 
quality event or inspection result is entered into the system by inspectors, effectively re-structuring the p rio rity list.
2.2.2 Enforcement and Prosecution
The overall improvement in  drinking water quality in  recent years has been achieved mainly through massive 
investment by the water industry (funded by borrowing and increased charges to consumers) coupled w ith the 
regulatory enforcement mechanism that has been applied over 3000 times since 1990. Consideration o f enforcement 
normally results in  the water company carrying out a mutually agreed action or undertaking a legally binding 
programme o f work to set timetables to achieve the necessary improvements. The DW I monitors progress w ith 
improvement programmes to ensure that the work is carried out appropriately and that the required improvements in 
quality are secured. Additionally, the technical audit process can lead to recommendations o f improvements 
identified as necessary to prevent potential non-compliance or risk to health. These recommendations are also 
enacted through the enforcement system.
Investigation o f incidents affecting drinking water quality is an important aspect o f the regulatory framework 
in England and Wales. The DW I w ill form a view as to the cause o f the incident, whether it  could have been 
avoided or prevented and its potential impact on drinking water quality and the health o f consumers. These aspects 
are covered by the enforcement mechanism but the regulatory framework also gives the DW I the power to bring a 
criminal prosecution against a water company for supplying water unfit fo r human consumption. U nfit water is not 
defined in  legislation; it is a matter for the Courts to decide. Penalties are normally financial but the fines are not 
representative o f profits made through non-compliance as w ith other industries.
3.0 Resuits and Discussion
3.1 Resuits
Figure 1 below illustrates a selection o f water suppliers (anonomised) failing to meet the standard for 
Trihalomethanes (THM: A  group o f compounds formed during the chlorine disinfection process, the result o f a 
reaction w ith the naturally occurring organic substances present in  the water) and the percentage o f those non- 
compliant determinations for the year 1990.
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Percentage of Determinations Falling the THM Standard In 1990
I
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Figure 1 The Percentage of Determinations Failing the THM Standard in 1990
Figure 2 below shows the same selection o f suppliers and their performance against the THM standard for the year 
2003. The THM standard set down in the Regulations remained the same from 1990 until 2004. It is clear by using 
the same scale, that the degree o f improvement over the 14 years o f privatisation was great. The numbers o f 
samples taken by the companies in each year is approximately the same.
Percentage of Determinations Failing the THM Standard in 2003
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Figure 2 The Percentage of Determinations Failing the THM Standard in 2003
300
Number of tests not meeting the standards 
(from a total of approximately 3 million per year)
60,000
50,000
40,000
: 30,000
20,000
10,000
1992 1993 1994 1995 1996 1997 1998 1999 2000 2001 2002 2003 2004
Figure 3 Number of tests not meeting the standards from 1992 to 2004
Another important illustration is the general improvement in compliance w ith all standards. Figure 3 above shows 
the number o f determinations failing the standards from the year 1992 to 2004.
The improvements were achieved by the identification o f the most important quality issues that needed remedial 
action, those that required recommendations and fina lly those that the DW I made suggestions o f action to the 
supplier. Those events that were considered most important would have resulted in a legally binding agreed 
programme o f work that is taken into consideration by Ofwat when the prices charged by the company are reviewed. 
The programme is closely monitored by the DW I to ensure that the work carried out w ill achieve the improvement 
necessary to further compliance w ith the standards or to prevent events that may result in water unfit for human 
consumption being supplied to the consumer. The significant improvement in compliance w ith the THM standard 
was not achieved ‘over-night’ but over time as the commissioning o f capital works is a long process from the point 
o f identifying the problem and the possible solution to the time a new treatment process, for example, is running at
Year 1990 1991 1992 1993
Total items 410 223 220 213
Table 1: Enforcement Action in respect of breaches of Regulation 3(3) relating to water quality in water 
supply zones. (DWI, 1993)
The enforcement system is an effective balance o f the levels o f powers available to the DW I. Table 1 shows the
decreasing number o f enforcement action taken by the DW I in just the first four years o f the regulatory regime.
3.2 Developments
The regulatory regime began in 1990 at which point improvements were initialised by the results o f monitoring 
which identified where and to what extent they were required. Compliance with the standards improved from 
99.00% in 1990 to 99.88% in 2003 and improvements for certain individual parameters were significant.
The DW I has refined its methods for regulating the industry over time and now compliance is at such a high level, 
this development has become more important.
Statistical analysis o f the sample data produces the compliance figure. This compliance figure has been 
used to demonstrate the improvement in drinking water quality for many years, but more recently, it has been 
accepted that this figure does not provide enough information about where the quality problems are so that action 
could be taken. New statistical analyses were introduced in 2005 w ith a regional approach to reporting to suit the 
water industry stakeholders such as Local Authorities. Instead o f summaries o f the data being submitted to the 
DW I; as o f 2004, all data results were submitted, some 3 m illion results. This allows the DW I to more easily 
interrogate the data, therefore better demonstrating the important issues. The risk based technical audit process 
concentrates the resources o f the DW I where it is most needed. These are all efforts by the Inspectorate to achieve 
the finer and therefore more d ifficu lt improvements to quality. W ith new GIS methods, it w ill be possible to locate 
problem areas and more accurately assess the effectiveness o f remedial action.
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Over the 15 years since the DWI’s creation, the role of monitoring has significantly changed. To start with, as 
previously mentioned, the robust monitoring was the main tool for the identification of the quality problems and was 
the proof needed to secure the investment to make improvements. The monitoring then became the best way to 
check that the solutions that were being implemented, were actually achieving the levels of compliance that were 
originally estimated. This process has worked well over the four AMP periods, however, one aspect of momtonng 
has never quite fitted with the responsibility of the DWI to protect public health. Monitoring only confirms the 
quality of the water that has already been supplied and consumed by customers. This pomt is important because to 
protect public health, allowing the consumption of water that may be contaminated is imacceptable.
The Water Safety Plan (WSP) concept as introduced in the WHO Guidelines is being implemented m 
England and Wales as it is seen as the best approach to treating the water supply system as a whole, firom catchment 
to tap, considering all of the hazards affecting a supply chain. The main body of the work for producing a WSP is 
the hazards assessment. Thanks to the Cryptospridium Regulations in England and Wales, suppliers are well 
practised at assessing their many supply chains, looking for the hazards that may have a negative affect. To comply 
with the Cryptosporium Regulations, the suppliers had to risk-assess all of their supplies against criteria relating to 
the risk of Cryptosporium oocyst presence in the raw water. As a result, many of the sources that were considered 
high risk were abandoned, with other sources taking their place. Where this was not possible, there were strict 
requirements for specific treatment and monitoring, the monitoring being particularly secure in order to produce a 
chain of evidence. Hazard identification and risk assessment therefore only needs to be adapted by suppliers for the 
whole supply system to satisfy the WSP process.
The hazard assessment and risk analysis of supplies for the WSP will be very much more involved, but the 
principles are well practiced by suppliers in England and Wales. The DWI welcomes this approach as it takes the 
emphasis away fi*om the end-point monitoring and puts a focus on the real risks to health and consumer acceptance. 
Improvements will now not only be initiated by the results of monitoring, but the results of the assessments for the 
WSPs which will be based on continuous assessment of supplies. This is the way forward to achieve the 
improvements to quality, delivery and service that may have eluded some suppliers up to now.
Discussion
Privatisation has achieved significant benefits in drinking water quality but only with strong regulation and a 
regulator specifically dedicated to drinking water quality. The challenge now for the Regulator (DWI) is to maintain 
what has been achieved so far with more emphasis on maintenance of assets with ever increasing pressures on prices 
and less regulation. There are also the quality problems that still plague the industry for example many customers 
still receiving ‘dirty’ water (usually colouration due to sediments). The WHO WSP approach is seen as the best 
fi-amework for this move forward as the identification of the hazards which would cause a risk to public health will 
replace the monitoring results that used to be utilised to prove the need for funding. The approach will present a 
challenge for Regulators across Europe, as it has yet to be made a legal requirement by the EC. Many Member 
States do not have the same type of water quality regulator that exists in England and Wales and these ‘regulators’ 
often lack the powers and official position of the DWI. This can make it very difficult for them to inaction changes 
and issue new requirements, without those requirements coming fi’om a strong legal base like the EC. The inclusion 
of WSPs in the DWD will take some time and therefore some countries may not benefit fi'om prescription of the 
approach until such time as the DWD is reviewed. The new focus that the WSP will bring, plus the new methods of 
regulation that the DWI will practice in order to complement this concept, will be welcomed by the industry and the 
consumers in England and Wales. There are still some areas of drinking water quality in England and Wales that lie 
in a ‘no-man’s-land’ of regulation such as the water systems in buildings and homes; the WSP bringing these 
problems to light will truly bring the water supply system’s relationship to public health to the fore.
Conclusion
The evidence exists to support that the regulation of drinking water quality has benefits. It is also clear that the 
benefits can increase as methods of regulation are improved through the influence of internal and external factors. 
The use of data produced through monitoring to identify poor performance was the first step to improving drinking 
water quality. The DWI has used technical audit and inspection successfully, developing the system to appreciate 
new knowledge on risk assessment in order to be more targeted and transparent. WSPs will result in a more 
sophisticated risk based approach to securing safe drinking water which, as well as being robust and transparent, 
would be an auditable process further developing DWI methods. In general, the significant improvement to 
drinking water has the inarguable benefit of reduced risk to health of the public.
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COUNCIL DIRECTIVE 
of 15 July 1980
relating to the quaiity of water intended for human consumption
(80/778/EEC)
THE COUNCIL OF THE EUROPEAN COMMUNITIES,
Having regard to the Treaty establishing the European Economic Community, and in particular Articles 
100 and 235 thereof.
Having regard to the proposal from the Commission,
Having regard to the opinion of the European Parliament (1),
Having regard to the opinion of the Economic and Social Committee (2),
Whereas, in view of the importance for pubiic health of water for human consumption, it is necessary to 
lay down quaiity standards with which such water must comply;
Whereas a disparity between provisions already applicable or in the process of being drawn up in the 
various Member States relating to the quaiity of water for human consumption may create differences in 
the conditions of competition and, as a result, directly affect the operation of the common market; 
whereas laws in this sphere should therefore be approximated as provided for in Article 100 of the Treaty;
Whereas this approximation of laws should be accompanied by Community action designed to achieve, 
by more extensive rules concerning water for human consumption, one of the aims of the Community with 
regard to the improvement of living conditions, the harmonious development of economic activities 
throughout the
Community and a continuous and balanced expansion; whereas certain specific provisions to this effect 
should therefore be laid down; whereas Article 235 of the Treaty should be invoked as the necessary 
powers
have not been provided for by the Treaty;
Whereas the 1973 (3) and 1977 (4) programmes of action of the European Communities on the 
environment provide for both the setting of standards to apply to toxic chemical substances and to 
bacteria presenting a health hazard which are present in water intended for human consumption and the 
definition of physical, chemical and bioiogicai parameters corresponding to the different uses of water 
and, in particular, to water for human consumption;
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Whereas special rules are envisaged for natural mineral waters; whereas, furthermore, it Is necessary to 
exclude from the scope of this Directive medicinal waters and certain waters used in the food industry 
where such use does not constitute a hazard to public health,
Whereas by Directive 75/440/EEC (5), the Council has already laid down standards for surface water 
intended for the abstraction of drinking water;
Whereas the values fixed for certain parameters must be equal to or lower than a maximum admissible 
concentration;
Whereas, in the case of softened water intended for human consumption, the values fixed for certain 
parameters must be equal to or greater than a required minimum concentration; Whereas it is desirable 
that he Member States should take the values adopted as a ‘guide level';
(1) OJ NoC 28, 9. 2.1976, p. 27.
(2) OJ NoC 131,12. 6.1976, p. 13.
(3) OJ NoC 112, 20.12.1973, p. 1.
(4) OJ NoC 69, 11.6. 1970, p. 1.
(5) OJ NoL 194, 25. 7.1975, p. 34.
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Whereas, since the preparation of water for human consumption may involve the use of certain 
substances, rules should be drawn up to govern the use thereof in order to avoid possible harmful effects 
on pubiic health due to excessive quantities of such substances;
Whereas the Member States should be authorized to make provision, under certain conditions, for 
derogations from this Directive, in particular to take account of certain special situations; Whereas, in 
order to check the values of concentrations for the different parameters, it is necessary to provide that 
Member States take the steps required to ensure regular monitoring of the quality of water intended for 
human consumption;
Whereas the reference methods of analysis defined in the Annexes to this Directive must be speedily 
adapted to scientific and technical progress; whereas, in order to facilitate application of the measures 
required for this purpose, provision should be made for a procedure establishing close cooperation 
between the Member States and the Commission within a committee responsible for the adaptation to 
scientific and technical progress,
HAS ADOPTED THIS DIRECTIVE:
Article 1
This Directive concerns standards for water intended for human
consumption.
Article 2
For the purposes of this Directive, water intended for human consumption shall mean ail water used for 
that purpose, either in its original state or after treatment, regardless of origin,
— whether supplied for consumption, or
— whether
— used in a food production undertaking for the manufacture, processing, preservation or 
marketing of products or substances intended for human consumption and
— affecting the whoiesomeness of the foodstuff in its finished form.
Article 3
With regard to water referred to in the second indent of Article 2, Member States shall apply the values for 
the toxic and microbioiogicai parameters listed in Tables D and E respectively of Annex I and the 
values for the other parameters which the competent national authorities consider are likely to affect the 
whoiesomeness of the foodstuff in its finished form.
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Article 4
'  • % Iu m lm l% lw l !s /e c o g n iz e d  or defined as such by the competent national authorities;
(b) medicinal waters recognized as such by the competent national authorities.
such marketing constitutes a hazard to public health.
Article 5
This Directive shall apply without prejudice to the specific provisions of other Community reguiations.
Article 6
1. Member States shall send the Commission: .thnritioc
— appropriate information as to the industrial sectors in which the competent national authorities
consider that the whoiesomeness of the finished product, within the meaning of Article 2, is 
unaffected
by the quality of the water used; . . . .  * ,
— national values for parameters other than the toxic and microbiological parameters referred to
in Article 3.
2. The Commission shaii examine this information and shaii take any measures which may be 
appropriate, it shaii periodicaiiy draw up a comprehensive report for the Member States.
Article 7
1. Member States shall fix values applicable to water intended for human consumption for the parameters 
shown in Annex i.
2. Member States may refrain from fixing, pursuant to the first paragraph, the values of parameters in 
respect of which no value is shown in Annex i, as long as these values have not been determined by
the Council.
3. For the parameters given in Tables A, B, C, D, and E of Annex I:
— the values to be fixed by the Member States must be less than or the same as the values 
shown in the ‘Maximum admissible concentration' column;
— in fixing the values. Member States shall take as a basis the values appearing in the ‘Guide 
level' column.
4. For the parameters appearing in Table F of Annex i, the values to be fixed by Member States must be 
not lower than those given in the ‘Minimum required concentration' column for softened water, of the kind 
referred to in the first indent of Article 2.
5. in the interpretation of the values shown in Annex I account shaii be taken of the observations.
6. Member States shaii take the steps necessary to ensure that water intended for human consumption at 
least meets the requirements specified in Annex I.
Article 8
Member States shaii take ail the necessary measures to ensure that any substances used in the 
preparation of water for human consumption do not remain in concentrations higher than the maximum 
admissible concentration relating to these substances in water made available to the user and, that they 
do not, either directly or indirectly, constitute a public health hazard.
Article 9
1. Member States may make provision for derogations from this Directive in order to take account of:
(a) situations arising from the nature and structure of the ground in the area from which the suppiy in 
question emanates. Where a Member State decides to make such a derogation, it shaii inform the 
Commission accordingly within two months of its decision stating the reasons for such derogation;
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reasons for this derogation and its duration.
2 Member States shall report to the Commission only those derogations referred to In paragraph 1 which 
relate to a dally water supply of at least 1 000 m= or a population of at least 5 000.
3. In no case shall the derogations made by virtue of this Article relate to toxic or microbiological factors 
or constitute a pubiic health hazard.
Article 10
Annex I to be exceeded, provided that this does not constitute an unacceptable risk to public health and 
provided that the suppiy of water for human consumption cannot be maintained in any other way.
2 Without prejudice to the application of Directive 75/440/EEC, and In particular Article 4 (3) thereof 
when, for Its supply of drinking water, a Member State Is obliged to resort to surface w a te r^ ich  does not 
reach the concentrations required of category A3 water within the meaning of Article 2 of the 
aforementioned Directive and when it cannot devise suitable treatment to obtain drinking water of the 
quality laid down by this Directive, it may, for a limited period of time and up to a maximum permissive 
value which it shaii determine, authorize the maximum admissible concentration shown in Annex I to be 
exceeded provided that this does not constitute an unacceptable risk to public health.
3. Member States which have recourse to the derogations referred to in this Article shall immediately 
inform the Commission thereof, stating the reasons for and probable duration of such derogations.
Article 11
Member States shaii ensure that all necessary measures taken to apply the provisions taken pursuant to 
this Directive shaii in no case have the effect of allowing, directly or indirectly, either any deterioration in 
the present quaiity of water intended for human consumption or an increase in the pollution of waters 
used for the production of drinking water.
Article 12
1. Member States shall take ail necessary steps to ensure regular monitoring of the quaiity of water 
intended for human consumption.
2. Ail water intended for human consumption shall be monitored at the point where it is made available toj
the user in order to check whether it meets the requirements laid down in Annex l.j
3. The points of sampling shaii be determined by the competent national authorities.
4. For such monitoring. Member States shaii conform with Annex II.
5. Member States shaii as far as practicable use the reference methods of analysis set out in Annex III. 
Laboratories using other methods shaii ensure that the results thus obtained are equivalent to or 
comparable with the results obtained by the methods indicated in Annex III.
Article 13
Such changes as are necessary for adapting the reference methods of analysis set out in Annex III to 
scientific and technical progress shall be adopted in accordance with the procedure laid down in Article 
15.
Article 14
(a) A Committee on the Adaptation to Scientific and Technical Progress, hereinafter called ‘the 
Committee', is hereby set up; it shaii consist of representatives of the Member States with a 
representative of the Commission as Chairman.
(b) The Committee shaii adopt its own rules of procedure.
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Article 15
1 Where the procedure laid down in this Article is to be followed, the matter shall be referred to the 
Committee by its chairman, either on his own initiative or at the request of a representative of a Member 
State.
2. The representative of the Commission shaii submit to the Committee a draft of the measures to be 
taken The Committee shall give its opinion on that draft within a time limit set by the Chairman having 
regard to the urgency of the matter. Opinions shaii be adopted by a majority of votes, the votes of the
Member States „ x *
being weighted as provided in Article 148 (2) of the Treaty. The Chairman shaii not vote.
3.
(a) Where the measures envisaged are in accordance with the opinion of the Committee, the 
Commission shall adopt them.
(b) Where the measures envisaged are not in accordance with the opinion of the Committee, or if 
no opinion is delivered, the Commission shaii without delay submit to the Council a proposal on 
the measures to be taken. The Council shaii act by a qualified majority.
(c) If, within three months of the proposal being submitted to it, the Council has not acted, the 
proposed measures shall be adopted by the Commission.
Article 16
Without prejudice to Article 4 (2), Member States may lay down more stringent provisions than those 
provided for in this Directive for water intended for human consumption.
Article 17
Member States may adopt special provisions regarding information — both on packaging or labels and in 
advertising — concerning a water’s suitability for the feeding of infants. Such provisions may also concern 
the properties of the water which determine the use of the said information. Member States which intend 
taking such measures shaii inform the other Member States and the Commission of them beforehand.
Article 17a
At intervals of three years the Member States shall send information to the Commission on the 
implementation of this Directive, in the form of a sectoral report which shaii also cover other pertinent 
Community Directives. This report shall be drawn up on the basis of a questionnaire or outline drafted by 
the Commission in accordance with the procedure laid down in Article 6 of Directive 91/692/EEC (1). The 
questionnaire or outline shaii be sent to the Member States six months before the start of the period 
covered by the report. The report shaii be sent to the Commission within nine months of the end of the 
three-year period covered by it. The first report shaii cover the period from 1993 to 1995 inclusive.
The Commission shaii publish a Community report on the implementation of the Directive within nine 
months of receiving the reports from the Member States.
(1 ) OJ NoL 377, 31.12.1991, p. 48.
Article 18
1. Member States shaii bring into force the laws, reguiations and administrative provisions necessary to 
comply with this Directive and its Annexes within two years following its notification. They shall forthwith 
inform the Commission thereof.
2. Member States shaii communicate to the Commission the texts of 
the main provisions of national law which they adopt in the field 
governed by this Directive.
Article 19
The Member States shaii take the necessary measures to ensure that the quality of water intended for 
human consumption complies with this Directive within five years of its notification.
Article 20
Member States may, in exceptional cases and for geographically defined population groups, submit a 
special request to the Commission for a longer period for complying with Annex I. This request, for which 
grounds must be duly put forward, shaii set out the difficulties experienced and must propose an action 
programme with an appropriate timetable to be undertaken for the improvement of the quaiity of water
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intended for human consumption. The Commission shaii examine these programmes, inciuding the 
timetables.
In the case of disagreemi 
proposals to the Council.
Z thecase of disagreement with the Member State concerned, the Commission shaii submit appropriate
Article 21
This Directive is addressed to the Member States.
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11.3. Appendix 2(2) 1998 Drinking Water Directive
COUNCIL DIRECTIVE 98/83/EC of 3 November 1998 on the quality of water intended for human 
consumption
THE COUNCIL OF THE EUROPEAN UNION,
Having regard to the Treaty establishing the European Community and, in particular. Article 130s(1) 
thereof.
Having regard to the proposal from the Commission
Having regard to the opinion of the Economic and Social Committeef!,
Having regard to the opinion of the Committee of the Regions^,
Acting in accordance with the procedure laid down in Article 189cf!,
(1) Whereas it is necessary to adapt Council Directive 80/778/EEC of 15 July 1980 relating to the quaiity 
of water intended for human consumption^ to scientific and technological progress; whereas experience 
gained from implementing that Directive shows that it is necessary to create an appropriately flexible and 
transparent legal framework for Member States to address failures to meet the standards; whereas, 
furthermore, that Directive should be re-examined in the light of the Treaty on European Union and in 
particular the principle of subsidiarity;
(2) Whereas in keeping with Article 3b of the Treaty, which provides that no Community action should go 
beyond what is necessary to achieve the objectives of the Treaty, it is necessary to revise Directive 
80/778/EEC so as to focus on compliance with essential quaiity and health parameters, leaving Member 
States free to add other parameters if they see fit;
(3) Whereas, in accordance with the principle of subsidiarity. Community action must support and 
supplement action by the competent authorities in the Member States;
(4) Whereas, in accordance with the principle of subsidiarity, the natural and socio-economic differences 
between the regions of the Union require that most decisions on monitoring, analysis, and the measures 
to be taken to redress failures be taken at a local, regional or national level insofar as those differences 
do not detract from the establishment of the framework of laws, reguiations and administrative provisions 
laid down in this Directive;
(5) Whereas Community standards for essential and preventive health-related quaiity parameters in water 
intended for human consumption are necessary if minimum environmentai-quaiity goals to be achieved in 
connection with other Community measures are to be defined so that the sustainable use of water 
intended for human consumption may be safeguarded and promoted;
(6) Whereas, in view of the importance of the quaiity of water intended for human consumption for human 
health, it is necessary to lay down at Community level the essential quaiity standards with which water 
intended for that purpose must comply;
(7) Whereas it is necessary to include water used in the food industry unless it can be established that the 
use of such water does not affect the whoiesomeness of the finished product;
(8) Whereas to enable water-supply undertakings to meet the quaiity standards for drinking water, 
appropriate water-protection measures should be applied to ensure that surface and groundwater is kept 
clean; whereas the same goal can be achieved by appropriate water-treatment measures to be applied 
before suppiy;
3 1 0 .................................................................................
(9) Whereas the coherence of European water policy presupposes that a suitable water framework 
Directive will be adopted in due course;
(10) Whereas it is necessary to exclude from the scope of this Directive natural mineral waters and 
waters which are medicinal products, since special rules for those types of water have been established,
(11 ) Whereas measures are required for ail parameters directly relevant to health and for other 
parameters if a deterioration in quaiity has occurred; whereas, furthermore, such measures should be 
carefully coordinated with the implementation of Council Directive 91/414/EEC of 15 July 1991 
concerning the placing of plant protection products on the market ^  and Directive 98/8/EC of the 
European Parliament and of the Council of 16 February 1998 concerning the placing of biocidai products 
on the market
(12) Whereas it is necessary to set individual parametric values for substances which are important 
throughout the Community at a level strict enough to ensure that this Directive's purpose can be 
achieved;
(13) Whereas the parametric values are based on the scientific knowledge available and the 
precautionary principle has also been taken into account; whereas those values have been selected to 
ensure that water intended for human consumption can be consumed safely on a life-iong basis, and thus 
represent a high level of health protection;
(14) Whereas a balance should be struck to prevent both microbiological and chemical risks; whereas, to 
that end, and in the light of a future review of the parametric values, the establishment of parametric 
values applicable to water intended for human consumption should be based on public-heaith 
considerations and on a method of assessing risk;
(15) Whereas there is at present insufficient evidence on which to base parametric values for endocrine- 
disrupting chemicals at Community level, yet there is increasing concern regarding the potential impact 
on humans and wildlife of the effects of substances harmful to health;
(16) Whereas in particular the standards in Annex I are generally based on the World Health 
Organisation's 'Guidelines for drinking water quality', and the opinion of the Commission's Scientific 
Advisory Committee to examine the toxicity and ecotoxicity of chemical compounds;
(17) Whereas Member States must set values for other additional parameters not included in Annex I 
where that is necessary to protect human health within their territories;
(18) Whereas Member States may set values for other additional parameters not included in Annex I 
where that is deemed necessary for the purpose of ensuring the quaiity of the production, distribution and 
inspection of water intended for human consumption;
(19) Whereas, when Member States deem it necessary to adopt standards more stringent than those set 
out in Annex I . Parts A and B, or standards for additional parameters not included in Annex I but 
necessary to protect human health, they must notify the Commission of those standards;
(20) Whereas Member States are bound, when introducing or maintaining more stringent protection 
measures, to respect the principles and rules of the Treaty, as they are interpreted by the Court of 
Justice;
(21 ) Whereas the parametric values are to be complied with at the point where water intended for human 
consumption is made available to the appropriate user;
(22) Whereas the quaiity of water intended for human consumption can be influenced by the domestic 
distribution system; whereas, furthermore, it is recognised that neither the domestic distribution system 
nor its maintenance may be the responsibility of the Member States;
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(23) Whereas each Member State should establish monitoring programmes to check that water intended 
for human consumption meets the requirements of this Directive; whereas such monitoring programmes 
should be appropriate to local needs and should meet the minimum monitoring requirements laid down in
this Directive;
(24) Whereas the methods used to analyse the quality of water intended for human consumption shouid 
be such as to ensure that the results obtained are reiiable and comparable;
(25) Whereas, in the event of non-compliance with the standards imposed by this Directive the Member 
State concerned should investigate the cause and ensure that the necessary remedial action is taken as 
soon as possible to restore the quality of the water;
(26) Whereas it is important to prevent contaminated water causing a potential danger to human health; 
whereas the supply of such water should be prohibited or its use restricted;
(27) Whereas, in the event of non-compliance with a parameter that has an indicator function, the 
Member State concerned must consider whether that non-compliance poses any risk to human health; 
whereas it should take remedial action to restore the quality of the water where that is necessary to 
protect human health;
(28) Whereas, should such remedial action be necessary to restore the quality of water intended for 
human consumption, in accordance with Article 130r(2) of the Treaty, priority should be given to action 
which rectifies the problem at source;
(29) Whereas Member States should be authorised, under certain conditions, to grant derogations from 
this Directive; whereas, furthermore, it is necessary to establish a proper framework for such derogations, 
provided that they must not constitute a potential danger to human health and provided that the suppiy of 
water intended for human consumption in the area concerned cannot otherwise be maintained by any 
other reasonable means;
(30) Whereas, since the preparation or distribution of water intended for human consumption may involve 
the use of certain substances or materials, rules are required to govern the use thereof in order to avoid 
possible harmful effects on human health;
(31 ) Whereas scientific and technical progress may necessitate rapid adaptation of the technical 
requirements laid down in Annexes II and III; whereas, furthermore, in order to facilitate application of the 
measures required for that purpose, provision should be made for a procedure under which the 
Commission can adopt such adaptations with the assistance of a committee composed of representatives 
of the Member States;
(32) Whereas consumers should be adequately and appropriately informed of the quality of water 
intended for human consumption, of any derogations granted by the Member States and of any remedial 
action taken by the competent authorities; whereas, furthermore, consideration should be given both to 
the technical and statistical needs of the Commission, and to the rights of the individual to obtain 
adequate information concerning the quality of water intended for human consumption;
(33) Whereas, in exceptional circumstances and for geographically defined areas, it may be necessary to 
allow Member States a more extensive timescale for compliance with certain provisions of this Directive;
(34) Whereas this Directive should not affect the obligations of the Member States as to the time limit for 
transposition into national law, or as to application, as shown in Annex IV .
HAS ADOPTED THIS DIRECTIVE:
Article 1 
Objective
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1. This Directive concerns the quaiity of water intended for human consumption.
2. The objective of this Directive shall be to protect human health from the adverse effects of any 
contamination of water intended for human consumption by ensuring that it is wholesome and clean.
Article 2 
Definitions
For the purposes of this Directive:
1. 'water intended for human consumption' shall mean:
(a) all water either in its original state or after treatment, intended for drinking, cooking, food preparation 
or other domestic purposes, regardless of its origin and whether it is suppiied from a distribution network, 
from a tanker, or in bottles or containers;
(b) all water used in any food-production undertaking for the manufacture, processing, preservation or 
marketing of products or substances intended for human consumption unless the competent national 
authorities are satisfied that the quaiity of the water cannot affect the wholesomeness of the foodstuff in 
its finished form;
2. 'domestic distribution system' shall mean the pipework, fittings and appliances which are installed 
between the taps that are normally used for human consumption and the distribution network but only if 
they are not the responsibility of the water supplier, in its capacity as a water supplier, according to the 
relevant national law.
Article 3 
Exemptions
1. This Directive shall not apply to:
(a) natural mineral waters recognised as such by the competent national authorities, in accordance with 
Council Directive 80/777/EEC of 15 July 1980 on the approximation of the laws of the Member States 
relating to the exploitation and marketing of natural mineral waters
(b) waters which are medicinal products within the meaning of Council Directive 65/65/EEC of 26 January 
1965 on the approximation of provisions laid down by law, regulation or administrative action relating to 
medicinal products
2. Member States may exempt from the provisions of this Directive:
(a) water intended exclusively for those purposes for which the competent authorities are satisfied that 
the quality of the water has no influence, either directly or indirectly, on the health of the consumers 
concerned;
(b) water intended for human consumption from an individual supply providing less than 10 m^ a day as 
an average or serving fewer than 50 persons, unless the water is supplied as part of a commercial or 
public activity.
3. Member States that have recourse to the exemptions provided for in paragraph 2(b) shall ensure that 
the population concerned is informed thereof and of any action that can be taken to protect human health 
from the adverse effects resulting from any contamination of water intended for human consumption. In 
addition, when a potential danger to human health arising out of the quality of such water is apparent, the 
population concerned shall promptly be given appropriate advice.
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Article 4
General obligations
1 Without prejudice to their obligations under other Community provisions. Member States shall take the 
measures necessary to ensure that water intended for human consumption is wholesome and clean. For 
the purposes of the minimum requirements of this Directive, water intended for human consumption shall
be wholesome and clean if it:
(a) is free from any micro-organisms and parasites and from any substances which, in numbers or 
concentrations, constitute a potential danger to human health, and
(b) meets the minimum requirements set out in Annex j,  Parts A and B;
and if, in accordance with the relevant provisions of Articles 5 to 8 and 10 and in accordance with the 
Treaty, Member States take all other measures necessary to ensure that water intended for human 
consumption complies with the requirements of this Directive.
2. Member States shall ensure that the measures taken to implement this Directive in no circumstances 
have the effect of allowing, directly or indirectly, either any deterioration of the present quality of water 
intended for human consumption so far as that is relevant for the protection of human health or any 
increase in the pollution of waters used for the production of drinking water.
Article 5
Quality standards
1. Member States shall set values applicable to water intended for human consumption for the 
parameters set out in Annex I.
2. The values set in accordance with paragraph 1 shall not be less stringent than those set out in Annex L 
As regards the parameters set out in Annex I . Part C, the values need be fixed only for monitoring 
purposes and for the fulfilment of the obligations imposed in Article 8.
3. A Member State shall set values for additional parameters not included in Annex I where the protection 
of human health within its national territory or part of it so requires. The values set should, as a minimum, 
satisfy the requirements of Article 4(1 )(a).
Article 6
Point of compliance
1. The parametric values set in accordance with Article 5 shall be complied with:
(a) in the case of water supplied from a distribution network, at the point, within premises or an 
establishment, at which it emerges from the taps that are normally used for human consumption;
(b) in the case of water supplied from a tanker, at the point at which it emerges from the tanker;
(c) in the case of water put into bottles or containers intended for sale, at the point at which the water is 
put into the bottles or containers;
(d) in the case of water used in a food-production undertaking, at the point where the water is used in the 
undertaking.
2. In the case of water covered by paragraph 1(a), Member States shall be deemed to have fulfilled their 
obligations under this Article and under Articles 4 and 8(2) where it can be established that non- 
compliance with the parametric values set in accordance with Article 5 is due to the domestic distribution 
system or the maintenance thereof except in premises and establishments where water is supplied to the 
public, such as schools, hospitals and restaurants.
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3. Where paragraph 2 applies and there Is a risk that water covered by paragraph 1(a) would not comply 
with the parametric values established In accordance with Article 5, Member States shall nevertheless 
ensure that:
(a) appropriate measures are taken to reduce or eliminate the risk of non-compliance with the parametric 
vaiues, such as advising property owners of any possible remedial action they could take, and/or
other measures, such as appropriate treatment techniques, are taken to change the nature or properties 
of the water before it is suppiied so as to reduce or eliminate the risk of the water not complying with the 
parametric values after supply;
and
(b) the consumers concerned are duly informed and advised of any possible additional remedial action 
that they should take.
Article 7 
Monitoring
1. Member States shall take all measures necessary to ensure that regular monitoring of the quaiity of 
water intended for human consumption is carried out, in order to check that the water available to 
consumers meets the requirements of this Directive and in particular the parametric values set in 
accordance with Article 5. Samples should be taken so that they are representative of the quality of the 
water consumed throughout the year. In addition. Member States shall take all measures necessary to 
ensure that, where disinfection forms part of the preparation or distribution of water intended for human 
consumption, the efficiency of the disinfection treatment applied is verified, and that any contamination 
from disinfection by-products is kept as low as possible without compromising the disinfection.
2. To meet the obligations imposed in paragraph 1, appropriate monitoring programmes shall be 
established by the competent authorities for all water intended for human consumption. Those monitoring 
programmes shall meet the minimum requirements set out in Annex I I .
3. The sampling points shall be determined by the competent authorities and shall meet the relevant 
requirements set out in Annex II.
4. Community guidelines for the monitoring prescribed in this Article may be drawn up in accordance with 
the procedure laid down in Article 12.
5 (a) Member States shall comply with the specifications for the analyses of parameters set out in Annex 
m.
(b) Methods other than those specified in Annex I I I . Part 1, may be used, providing it can be 
demonstrated that the results obtained are at least as reliable as those produced by the methods 
specified. Member States which have recourse to alternative methods shall provide the Commission with 
all relevant information concerning such methods and their equivalence.
(c) For those parameters listed in Annex I I I . Parts 2 and 3, any method of analysis may be used provided 
that it meets the requirements set out therein.
6. Member States shall ensure that additional monitoring is carried out on a case-by-case basis of 
substances and micro-organisms for which no parametric value has been set In accordance with Article 5, 
if there is reason to suspect that they may be present in amounts or numbers which constitute a potential 
danger to human health.
Article 8
Remedial action and restrictions in use
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1. Member States shall ensure that any failure to meet the parametric values set in accordance with 
Article 5 Is immediately investigated in order to identify the cause.
2. If, despite the measures taken to meet the obiigations imposed in Article 4(1), water Intended for 
human consumption does not meet the parametric vaiues set in accordance with Articie 5, and subject to 
Article 6(2), the Member State concerned shall ensure that the necessary remedial action is taken as 
soon as possible to restore Its quality and shali give priority to their enforcement action, having regard 
inter alia to the extent to which the relevant parametric value has been exceeded and to the potential 
danger to human health.
3. Whether or not any failure to meet the parametric vaiues has occurred. Member States shail ensure 
that any supply of water intended for human consumption which constitutes a potential danger to human 
health is prohibited or its use restricted or such other action is taken as is necessary to protect human 
health. In such cases consumers shall be informed promptly thereof and given the necessary advice.
4. The competent authorities or other relevant bodies shall decide what action under paragraph 3 should 
be taken, bearing in mind the risks to human health which would be caused by an interruption of the 
supply or a restriction in the use of water intended for human consumption.
5. Member States may establish guidelines to assist the competent authorities to fulfil their obligations 
under paragraph 4.
6. In the event of non-compliance with the parametric values or with the specifications set out in Annex j ,  
Part C, Member States shall consider whether that non-compliance poses any risk to human health. They 
shall take remedial action to restore the quality of the water where that is necessary to protect human 
health.
7. Member States shall ensure that, where remedial action is taken, consumers are notified except where 
the competent authorities consider the non-compliance with the parametric value to be trivial.
Article 9 
Derogations
1. Member States may provide for derogations from the parametric values set out in Annex I . Part B, or 
set in accordance with Article 5(3), up to a maximum value to be determined by them, provided no 
derogation constitutes a potential clanger to human health and provided that the supply of water intended 
for human consumption in the area concerned cannot otherwise be maintained by any other reasonable 
means. Derogations shall be limited to as short a time as possible and shall not exceed three years, 
towards the end of which a review shall be conducted to determine whether sufficient progress has been 
made. Where a Member State intends to grant a second derogation, it shall communicate the review, 
along with the grounds for its decision on the second derogation, to the Commission. No such second 
derogation shall exceed three years.
2. In exceptional circumstances, a Member State may ask the Commission for a third derogation for a 
period not exceeding three years. The Commission shall take a decision on any such request within three 
months.
3. Any derogation granted in accordance with paragraphs 1 or 2 shall specify the following:
(a) the grounds for the derogation;
(b) the parameter concerned, previous relevant monitoring results, and the maximum permissible value 
under the derogation;
(c) the geographical area, the quantity of water supplied each day, the population concerned and whether 
or not any relevant food-production undertaking would be affected;
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(d) an appropriate monitoring scheme, with an increased monitoring frequency where necessary;
(e) a summary of the plan for the necessary remedial action, including a timetable for the work and an 
estimate of the cost and provisions for reviewing;
(f) the required duration of the derogation.
4. If the competent authorities consider the non-compliance with the parametric value to be trivial, and if 
action taken in accordance with Article 8(2) is sufficient to remedy the problem within 30 days, the 
requirements of paragraph 3 need not be applied.
In that event, only the maximum permissible value for the parameter concerned and the time allowed to 
remedy the problem shall be set by the competent authorities or other relevant bodies.
5. Recourse may no longer be had to paragraph 4 if failure to comply with any one parametric value for a 
given water supply has occurred on more than 30 days on aggregate during the previous 12 months.
6. Any Member State which has recourse to the derogations provided for in this Article shall ensure that 
the population affected by any such derogation is promptly informed in an appropriate manner of the 
derogation and of the conditions governing it. In addition the Member State shall, where necessary, 
ensure that advice is given to particular population groups for which the derogation could present a 
special risk.
These obligations shall not apply in the circumstances described in paragraph 4 unless the competent 
authorities decide otherwise.
7. With the exception of derogations granted in accordance with paragraph 4 a Member State shail inform 
the Commission within two months of any derogation concerning an individual supply of water exceeding 
1 000 m  ^a day as an average or serving more than 5 000 persons, including the information specified in 
paragraph 3.
8. This Article shall not apply to water intended for human consumption offered for sale in bottles or 
containers.
Article 10
Quality assurance of treatment, equipment and materials
Member States shall take all measures necessary to ensure that no substances or materials for new 
installations used in the preparation or distribution of water intended for human consumption or impurities 
associated with such substances or materials for new installations remain in water intended for human 
consumption in concentrations higher than is necessary for the purpose of their use and do not, either 
directly or indirectly, reduce the protection of human health provided for in this Directive; the interpretative 
document and technical specifications pursuant to Article 3 and Article 4 (1 ) of Council Directive 
89/106/EEC of 21 December 1988 on the approximation of laws, regulations and administrative 
provisions of the Member States relating to construction products ^  shall respect the requirements of this 
Directive.
Article 11
Review of Annexes
1. At least every five years, the Commission shall review Annex I in the light of scientific and technical 
progress and shall make proposals for amendments, where necessary, under the procedure laid down in 
Article 189c of the Treaty.
2. At least every five years, the Commission shall adapt Annexes II and I II  to scientific and technical 
progress. Such changes as are necessary shall be adopted in accordance with the procedure laid down 
in Article 12.
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Article 12
Committee procedure
1. The Commission shall be assisted by a committee composed of representatives of the Member States 
and chaired by a Commission representative.
2. The Commission representative shali submit to the committee a draft of the measures to be taken. The 
committee shali deliver its opinion on the draft within a time iimit which the chairman may lay down 
according to the urgency of the matter. The opinion shall be delivered by the majority laid down in Article 
148(2) of the Treaty in the case of decisions which the Council is required to adopt on a proposal from the 
Commission. The votes of the representatives of the Member States within the committee shall be 
weighted in the manner set out in that Article. The chairman shall not vote.
3. The Commission shall adopt measures which shall apply immediately. However, if those measures are 
not in accordance with the committee's opinion, the Commission shall communicate them to the Council 
forthwith. In that event:
(a) the Commission shail defer application of the measures which it has adopted for a period of three 
months from the date of communication;
(b) the Council, acting by a qualified majority, may take a different decision within the time limit referred to 
in point (a).
Article 13
Information and reporting
1. Member States shall take the measures necessary to ensure that adequate and up-to-date information 
on the quality of water intended for human consumption is available to consumers.
2. Without prejudice to Council Directive 90/313/EEC of 7 June 1990 on the freedom of access to 
information on the environment each Member State shall publish a report every three years on the 
quality of water intended for human consumption with the objective of informing consumers. The first 
report shall cover the years 2002, 2003 and 2004. Each report shall Include, as a minimum, all individual 
supplies of water exceeding 1 000 m_ a day as an average or serving more than 5 000 persons and it 
shall cover three calendar years and be published within one calendar year of the end of the reporting 
period.
3. Member States shall send their reports to the Commission within two months of their publication.
4. The formats and the minimum information for the reports provided for in paragraph 2 shall be 
determined having special regard to the measures referred to in Article 3(2), Article 5(2) and (3), Article 
7(2), Article 8, Article 9(6) and (7) and 15(1), and shall if necessary be amended in accordance with the 
procedure laid down in Article 12.
5. The Commission shall examine the Member States' reports and, every three years, publish a synthesis 
report on the quality of water intended for human consumption in the Community. That report shall be 
published within nine months of the receipt of the Member States' reports.
6. Together with the first report on this Directive as mentioned in paragraph 2, Member States shall also 
produce a report to be forwarded to the Commission on the measures they have taken or plan to take to 
fulfill their obligations pursuant to Article 6(3) and Annex I . Part B, note 10. The Commission shall submit, 
as appropriate, a proposal on the format of this report in accordance with the procedure laid down in 
Article 12.
Article 14
Timescale for compliance
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Member States shall take the measures necessary to ensure that the quality of water intended 
consumption compiles with this Directive within five years of its entry into force, without prejudice to Notes 
2, 4 and 10 in Annex I , Part B.
Article 15
Exceptional circumstances
1. A Member State may, in exceptional circumstances and for geographically defined areas, submit a 
special request to the Commission for a period longer than that laid down in Article 14. The additional 
period shall not exceed three years, towards the end of which a review shall be carried out and forwarded 
to the Commission which may, on the basis of that review, permit a second additional period of up to 
three years. This provision shall not apply to water intended for human consumption offered for sale in 
bottles or containers.
2. Any such request, grounds for which shall be given, shall set out the difficulties experienced and 
include, as a minimum, all the information specified in Article 9(3).
3. The Commission shall examine that request in accordance with the procedure laid down in Articie 12.
4. Any Member State which has recourse to this Article shall ensure that the population affected by its 
request is promptly informed in an appropriate manner of the outcome of that request. In addition, the 
Member State shall, where necessary, ensure that advice is given to particular population groups for 
which the request could present a special risk.
Article 16 
Repeal
1. Directive 80/778/EEC is hereby repealed with effect from five years after the entry into force of this 
Directive. Subject to paragraph 2, this repeal shall be without prejudice to Member States' obligations 
regarding deadlines for transposition into national law and for application as shown in Annex IV .
Any reference to the Directive repealed shall be construed as a reference to this Directive and shall be 
read in accordance with the correlation table set out in Annex V .
2. As soon as a Member State has brought into force the laws, regulations and administrative provisions 
necessary to comply with this Directive and has taken the measures provided for in Article 14, this 
Directive, not Directive 80/778/EEC, shall apply to the quality of water intended for human consumption in 
that Member State.
Article 17
Transposition into national law
1. Member States shall bring into force the laws, regulations and administrative provisions necessary to 
comply with this Directive within two years of its entry into force. They shall forthwith inform the 
Commission thereof.
When the Member States adopt those measures, these shall contain references to this Directive or shall 
be accompanied by such references on the occasion of their official publication. The methods of making 
such references shall be laid down by the Member States.
2. The Member States shall communicate to the Commission the texts of the provisions of national law 
which they adopt in the field covered by this Directive.
Article 18 
Entry into force
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This Directive shail enter into force on the 20th day following its publication in the Official Journal of the 
European Communities.
ANNEX
PARAMETERS AND PARAMETRIC VALUES
PART A
Microbiological Parameters
Parameter j Parametric value 
(number/100 ml)
Escherichia coli (E. coli) ___ | 0 ______  _______ !
Enterococci I 0 1
The following applies to water offered for sale In bottles or containers: i
Parameter Parametric value
(number/100 ml)
Escherichia coii (E. coii) 0/250 ml
Enterococci 0/250 ml
Pseudomonas aeruginosa 0/250 ml
Colony count 22°C 100/ml
Colony count 37°C 20/ml
PARTS
Chemical Parameters
Parameter Parametric value | Unit Notes
Acrylamide 0.10 Mg/I Note 1
Antimony 5.0 pg/i. 1
Arsenic i 10 MQ/I 1
Benzene 1 1.0 { M9/I
Benzo(a)pyrene ! 0.010 1 Mg/I
Boron | 1.0_______ 1 mg/l.....J
Bromate 10 I___ M^i___ 1Note2
jCadmium 5.0 1 Mg/l
jchromium 50 i Mg/l 1
jCopper 2.0 I mg/l Note 3
jCyanide 50 Mg/l
1.2-dichloroethane 3.0 Mg/l
Epichlorohydrin 0.10 Mg/l Note 1
Fluoride 1.5 mg/l
Lead 10 Mg/l Notes 3 and 4
Mercury 1.0 Mg/l
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Nickel i| 20 . . . . .  j Note 3
Nitrate II 50 1 mg/l Note 5
Nitrite 0.50 1 mg/l Note 5 !
Pesticides 0.10 1 Mg/l j Notes 6 and 7
Pesticides-Total 0.50 ! _ j jg / i___ j Notes 6 and 8
Polycyclic aromatic hydrocarbons i 0.10 I Mg/l 1Sum of concentrations of i specified compounds: Note ;
9 ____ 1
Selenium i 10 j Mg/l i
Tetrachloroethene ana Trichloroethene 10 Mg/l Sum of concentrations of 
specified parameters
; T rihalomethanes -  T otal 100 Mg/l Sum of concentrations of 
specified compounds: Note * 
10
iVynyl chloride 0.50 Mg/l Note 1
T1?e^ parametric value refers to the residual monomer concentration In the water as calculated according to specifications of the 
maximum release from the corresponding polymer in contact with the water.
Note 2:
Where possible, without compromising disinfection, Member States should strive for a lower value.
For the water referred to in Articie 6(1 )(a), (b) and (d), the value must be met, at the latest, 10 calendar years after the entry into 
force of the Directive. The parametric value for bromate from five years after the entry into force of this Directive until 10 years after 
its entry into force is 25pg//.
Note 3:
The value applies to a sample of water intended for human consumption obtained by an adequate sampling method at the tap 
and taken so as to be representative of a weekly average value ingested by consumers. Where appropriate the sampling and 
monitoring methods must be applied in a harmonised fashion to be drawn up in accordance with Articie 7(4). Member States must 
take account of the occurrence of peak levels that may cause adverse effects on human health.
Note 4:
For water referred to in Article 6(1 )(a), (b) and (d), the value must be met, at the latest, 15 calendar years after the entry into force of 
this Directive. The parametric value for lead from five years after the entry into force of this Directive until 15 years after its entry into 
force is 25 fjg/l.
Member States must ensure that all appropriate measures are taken to reduce the concentration of lead in water intended for 
human consumption as much as possible during the period needed to achieve compliance with the parametric value.
When implementing the measures to achieve compliance with that value Member States must progressively give priority where lead 
concentrations in water intended for human consumption are highest.
Note 5:
Member States must ensure that the condition that [nitrate]/50 + [nitrite]/3 £ 1, the square brackets signifying the concentrations in 
mg/l for nitrate (N O 3 ) and nitrite (N O 2 ) is complied with and that the value of 0.10 mg/l for nitrites is complied with ex water treatment 
works.
Note 6:
‘Pesticides’ means:
organic insecticides, 
organic herbicides, 
organic fungicides 
organic nematocides. 
organic acaricides. 
organic algicides. 
organic rodenticides 
organic slimicides.
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•  related products {inter alia, growth regulators).
And their relevant metabolites, degradation and reaction products.
Only those pesticides which are likely to be present in a given supply need be monitored.
The parametric value applies to each individuai pesticide. In the case of aldrin, dieldrin, heptachlor and heptachlor epoxide the 
parametric value is 0.030 ug/i.
Pesticides -  Totai’ means the sum of all individual pesticides detected and quantified in the monitoring procedure.
Note 9:
The specified compounds are:
•  benzo(b)fluoranthene.
•  benzo(k)fiuoranthene.
•  benzo(ghi)peryiene.
•  indeno(1,2,3-cd)pryene.
Note 10:
Where possible, without compromising disinfection. Member States should strive for a lower value.
The specified compounds are chloroform, bromoform, dibromochloromethane bromodichloromethane.
For the water referred to in Article 6(1 )(a), (b) and (d), the value must be met, at the latest, 10 calendar years after the entry into 
force of this Directive. The parametric value for total THMs from five years after the entry into force of this Directive until 10 years 
after its entry into force is 150 ug/i.
Member States must ensure that all appropriate measures are taken to reduce the concentration of THMs in water intended for 
human consumption as much as possible during the period needed to achieve compliance with the parametric value.
When implementing the measures to achieve this value. Member States must progressively give priority to those areas where THM 
concentrations in water intended for human consumption are highest.
PARTC
Indicator parameters
Parameter Parametric value
Unit i
i
j
Notes
Aluminium 200 fjg/i :
Ammonium j 0.50 mg/i 1
Chloride i 250 i mg/i 1Note 1 !
Clostridium perfringens | 
(including spores) j
0 i Number/100 mi |Note 2
Colour IAcceptable to i 
consumers and no 
abnormal change
1
Conductivity 2500 pS cm'^ at 20°C |Note 1
Hydrogen ion concentration |>6.5 and <9.5 pH units Notes 1 and 3
Iron 200 ijg/i
Manganese |50 1tjg/i
Odour Acceptable to ; 
consumers and no \
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abnormal change j
lOxidisability i 5.0 mg/l O2 Note 4
jSulphate 250 mg/l Note 1
jSodium 200 mg/l J
Taste 1Acceptable to 1 
consumers and no | 
abnormal change
Colony count 22° No abnormal change s
Coiiform bacteria 0 Number/100 ml Note 5 1
Total organic carbon (TOC) No abnormal change Note 6
Turbidity Acceptable to 
consumers and no 
abnormal change
Note 7 I
RADIOACTIVITY
Parameter Parametric value
Unit 1 Notes ;
Tritium 100 Bq/I 1Notes 8 and 10
ITotai Indicative dose 0.10 mSv/year Notes 9 and 10
Note 1:
The water should not be aggressive.
Note 2:
This parameter need not be measured unless the water originates from or is influenced by surface water, in the event of non- 
compliance with this parametric value, the Member State concerned must investigate the suppiy to ensure that there Is no potential 
danger to human health arising from the presence of pathogenic micro-organisms, e.g. Cryptosporidium. Member States must 
include the results of ail such investigations in the reports they must submit under Articie 13(2).
Note 3:
For still water put into bottles or containers, the minimum value may be reduced to 4.5 pH units.
For water put into bottles or containers which is naturally rich in or artificially enriched with carbon dioxide, the minimum value may 
be lower.
Note 4:
This parameter need not be measured if the parameter TOC is analysed.
Note 5:
For water put into bottles or containers the unit is number/250 ml.
Note 6:
This parameter need not be measured for supplies of less than 10,000 m® a day.
Note 7;
in the case of surface water treatment. Member States should strive for a parametric value not exceeding 1.0 NTU (nephelometric 
turbidity units) in the water ex treatment works.
Note 8:
Monitoring frequencies to be set later in Annex il.
Note 9: Excluding tritium, potassium -40, radon and radon decay products: monitoring frequencies, monitoring methods and the 
most relevant locations for monitoring to be set iater in Annex il.
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proposals at the latest within 18 months following the date referred to in Article 18 of the Directive.
2. A Member State is not required to monitor drinking water for tritium or radioactivity to establish total indicative dose where it is 
satisfied that, on the basis of other monitoring carried out, the levels of tritium of the calculated total indicative dose are well b eW  
the parametric value. In that case, it shall communicate the grounds for its decision to the Commission, including the results of this 
other monitoring carried out.
ANNEX II
MONITORING 
TABLE A
Parameters to be analysed
1. Check monitoring
The purpose of check monitoring Is regularly to provide information on the organoleptic and 
microbiological quality of the water supplied for human consumption as well as information on the 
effectiveness of drinking-water treatment (particularly of disinfection) where it is used, in order to 
determine whether or not water intended for human consumption complies with the relevant parametric 
values laid down in this Directive.
The following parameters must be subject to check monitoring. Member States may add other 
parameters to this list if they deem it appropriate.
Aluminium (Note 1)
Ammonium
Colour
Conductivity
Clostridium perfringens (including spores) (Note 2)
Escherichia coll (E. coli)
Hydrogen ion concentration 
Iron (Note 1 )
Nitrite (Note 3)
Odour
Pseudomonas aeruginosa (Note 4)
Taste
Colony count 22 °C and 37 °C (Note 4)
Coiiform bacteria 
Turbidity
Note 1 : Necessary only when used as flocculant
Note 2: Necessary only if the water originates from or Is Influenced by surface water
Note 3: Necessary only when chloramination is used as a disinfectant
Note 4: Necessary only in the case of water offered for sale In bottles or containers.
2. Audit monitoring
The purpose of audit monitoring is to provide the information necessary to determine whether or not all of 
the Directive's parametric values are being complied with. All parameters set in accordance with Article 
5(2) and (3) must be subject to audit monitoring unless it can be established by the competent authorities, 
for a period of time to be determined by them, that a parameter is not likely to be present in a given 
supply In concentrations which could lead to the risk of a breach of the relevant parametric value. This
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a distribution network, a Member State may take sampies within the supply zone or at the treatment 
works for partiouiar parameters if it can be demonstrated that there would be no adverse change to the 
measured value of the parameters concerned.
Volume of water distributed or j 
produced each day within a supply] 
zone j 
(Notes 1 and 2) i
1
Check monitoring number of ] 
samples per year { 
(Notes 3, 4 and 5)
Audit monitoring number of | 
samples per year 
(Notes 3 and 5)
< 100 ! (Note 6) J (Note 6) __ i
> 100 < 1,000 4 _ ____ 1 1 _______ I
> 1 000 < 10,000 4
+ 3 for each 1,000 m /^d and part 
thereof of the total volume
1 ; 
+ 1 for each 3,300 m '^d and part ' 
thereof of the total volume
>  10,000 < 100,000 3
+ 1 for each 10,000 m /^d and part 
thereof of the total volume
> 100,000 10
+ 1 for each 25,000 m^/d and part ) 
thereof of the total volume
Note 1:
A supply zone is a geographically defined area within which water intended for human consumption comes from one or more 
sources and within which water quality may be considered as being approximately uniform.
Note 2:
The volumes are calculated as averages taken over a calendar year. A Member State may use the number of Inhabitants in a 
supply zone instead of the volume of water to determine the minimum frequency, assuming a water consumption of 200 
I/day/capita.
Note 3
In the event of intermittent short-term supply the monitoring frequency of water distributed by tankers is to be decided by the 
Member State concerned.
Note 4:
For the different parameters in Annex I, a Member State may reduce the number of samples specified in the table if:
(a) the values of the results obtained from samples taken during a period of at least two successive years are constant and 
significantly better than the limits laid down in Annex I, and
(b) no factor is likely to cause a deterioration of the quality of the water.
The lowest frequency applied must not be less than 50 % of the number of samples specified in the table except in the particular 
case of note 6.
Note 5:
As far as possible, the number of samples should be distributed equally in time and location.
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Note 6: _  ^ .
The frequency is to be decided by the Member State concerned.
TABLE B2
Minimum frequency of sampiing and anaiysis for water put into botties or containers intended for
saie
Volume of water produced for i 
offering for sale in bottles of j 
containers each day ( )^ I 
m^
Check monitoring number of j 
samples | 
per year j
.............1
Audit monitoring number of 
samples 
per year
< 10 ! ..1........... ....... 1 ___________ 1
>10 <60 j 12 1 iL_------------------ ---------- —------------
>60 1 for each 5 m  ^and part thereof of 
the total volume
1 for each 100 m and part thereof i 
of the total volume
(') The volumes are calculated as averages taken over a calendar year.______ _ _____  ____ i
ANNEX III
SPECIFICATIONS FOR THE ANALYSIS OF PARAMETERS
Each Member State must ensure that any laboratory at which samples are analysed has a system of 
analytical quality control that is subject from time to time to checking by a person who is not under the 
control of the laboratory and who is approved by the competent authority for that purpose.
1. PARAMETERS FOR WHICH METHODS OF ANALYSIS ARE SPECIFIED
The following principles for methods of microbiological parameters are given either for reference 
whenever a CEN/ISO method is given or for guidance, pending the possible future adoption, in 
accordance with the procedure laid down in Article 12, of further CEN/ISO international methods for these 
parameters. Member States may use alternative methods, providing the provisions of Article 7(5) are met.
Coiiform bacteria and Escherichia coii (E. coii) (ISO 9308-1 )
Enterococci (ISO 7899-2)
Pseudomonas aeruginosa (prEN ISO 12780)
Enumeration of culturable microorganisms - Colony count 22 °C (prEN ISO 6222)
Enumeration of culturable microorganisms - Colony count 37 °C (prEN ISO 6222)
Ciostridium perfringens (including spores)
Membrane filtration followed by anaerobic incubation of the membrane on m-CP agar (Note 1) at 44 ± 1 
°C for 21 ±3  hours. Count opaque yellow colonies that turn pink or red after exposure to ammonium
hydroxide vapours for 20 to 30 seconds.
Note 1 : The composition of m-CP agar is:
Basal medium 1
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jTryptose ___  __________ __ _ . _________ J
30g
Yeast extract 1 20g
Sucrose 5g
L.cysteine hydrochloride ................................ J ig|
MgS04-7H20 ______________ _____  — J 0.1 g]
Bromocresol purple _____ __  . ....... J 40mg
Aoar .................................... J 15g
Water 1 1,000ml
Dissolve the ingredients of the basal medium, adjust pH to 7.6 and autoclave at 121 °C for 15 minutes. 
Allow the medium to cool and add:
D-cycloserine J 400mg;
Polymyxine-B sulphate __ _____ ____I 25mg
Indoxyl-b -D-glucoside ... J 60mg
to be dissolved in 8 ml sterile water before addition 1
Filter -  sterilised 0.5% phenolphthalein | 20ml|
jdiphosphate solution j
1 Filter -  sterilised 4.5% FeCIs - 6H2O 2mli
2. PARAMETERS FOR WHICH PERFORMANCE CHARACTERISTICS ARE SPECIFIED
2.1. For the following parameters, the specified performance characteristics are that the method of 
analysis used must, as a minimum, be capable of measuring concentrations equal to the parametric value 
with a trueness, precision and limit of detection specified. Whatever the sensitivity of the method of 
analysis used, the result must be expressed using at least the same number of decimals as for the 
parametric value considered in Annex I, Parts B and C.
I
Parameters j
..... ........ .......... J
Trueness % of | 
Parametric 
value 
(Note 1 )
Precision % of j 
Parametric value 1 
(Note 2) 1
Limit of 1 
Detection % of | 
Parametric value | 
____ (Note3)^ 1
Conditions | Notes
Acrylamide | I ITo be 1 
controlled by 
product 1 
specification j
Aluminium | 10 1 10 I 10 1
Ammonium I 10 1 10 I______ 10............j
Antimony 25 j 25 I 25 1 1
Arsenic ! 10 10 1 10 !
Benzo(a)pyrene j 25 1 25 25 1
Benzene 25 25 I 25 1
Boron 10 10 i 10 I ;
Bromate 25 25 1..... . .... 25______ ! i
Cadmium 10 10 1 10
jchloride 10 10 10
Chromium 10 10 ! 10 1
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Conductivity i 10 1 10 .10______ J|
Copper 10 II 10 10 1
Cyanide 10 i 10 1 10 I jlNote 4 1
1.2-dichloroethane 25 25 1 io._
Epichlorophydrin
... J
1 1 1To be ! controlled by 1 
product “ 
specification
Fluoride j 10 1 10 1 10 1 ________ !
Iron 1 10 1 10 1 10 1 !
Lead I 10 10 1 10 1......................................................1
Manganese | J O _____ i 10 1 10 I
Mercury 1 20 1 10 1 20 !
Nickel 10 10 1 10
Nitrate ! 10 ! 10 i 10 i
Nitrite 10 10 i 10 j ...... ..................i
j Oxidisability j 25 25 i 10 Note 5
Pesticides 25 ______ 25______ j 25 !Note 6 1
■ Polycyclic aromatic 
i hydrocarbons
25 25 25 Note 7
Selenium 10 10 10
Sodium 10 10 10
Sulphate 10 10 10 ____________
Tetrachloroethene 25 25 10 Note 8
T richloroethene 25 25 10 Note 8
Trihalomethanes - 
Total
25 25 10 Note 7
Vinyl chloride
!:;
:
To be
controlled by
product
specification
2.2. For hydrogen ion concentration the specified performance characteristics are that the method of 
analysis used must be capable of measuring concentrations equal to the parametric value with a trueness 
of 0.2 pH unit and a precision of 0.2 pH unit.
Note 1
Trueness is the systematic error and is the difference between the mean value of the large number of repeated measurements and 
the true value.
Note 2
Precision is the random error and is usually expressed as the standard deviation (within and between batch) of the spread of results 
about the mean. Acceptable precision is twice the relative standard deviation.
(*) These terms are further defined in ISO 5725
Note 3:
Limit of detection is either:
- three times the relative within batch standard deviation of a natural sample containing a low concentration of the parameter, 
or
328
- five times the relative within batch standard deviation of a blank sample.
Note 4:
The method should determine totai cyanide in all forms.
Ow’daWon should be carried out for 10 minutes at 100 °C under acid conditions using permanganate.
Th^ptrformance characteristics apply to each individual pesticide and will depend on the pesticide concerned. The limit of detection 
may not be achievable for ail pesticides at present, but Member States should strive to achieve this standard.
The performance characteristics apply to the individual substances specified at 25 % of the parametric value in Annex i.
The performance characteristics apply to the individual substances specified at 50 % of the parametric value in Annex i.
3. PARAMETERS FOR WHICH NO METHOD OF ANALYSIS IS SPECIFIED
Colour
Odour
Taste
Total organic carbon 
Turbidity (Note 1)
Note 1 : For turbidity monitoring in treated surface water the specified performance characteristics are that 
the method of analysis used must, as a minimum, be capable of measuring concentrations equal to the 
parametric value with a trueness of 25 %, precision of 25 % and a 25 % limit of detection.
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11.4. Appendix 2(3) SWOT Analysis 
Strengths
• Carries out a regulatory duty which satisfies the need for independent verification as laid out in 
the WHO guidelines
Exercises a process which investigates all breaches of the water quality standards 
Specialist staff: dedicated to particular areas of the regulatory responsibility 
Internal Data Unit with skilled staff: able to process (interpret) data used for regulatory function in- 
house. Provides the data sets used for reporting to the public and other stakeholders. Can give 
guidance to the companies to aid this exchange of information process.
Able to allocate budget internally.
Develops guidance to help the industry to comply with regulatory requirements.
Runs a risk based audit programme to make the best use of resources.
Access to various databases for information (compliance database etc.)
Contribution to annual report from all inspectors
Communication with Ofwat -  aids the monitoring of improvement programmes. Coordination of 
workshops with Ofwat.
Letters of support for drinking water programmes mean that Ofwat must then provide the financial 
arrangements as they are related to public health.
Coordination of research for Water Directorate. This allows DWI to investigate emerging threats 
to the quality of drinking water. The DWI can develop measures to determine the performance of 
water companies through the innovative use of existing and new data.
Strong penalties and rapid and effective enforcement action (taken on the behalf of consumers). 
Constructive influence on WHO and EU.
Maintains awareness of developments world wide and the results of research. Also gets involved 
in discussions with many organisations related to water quality and health on a regular basis. 
Ensures that existing, revised and new regulations are clear, concise and unambiguous.
Provides clear definitions of the enforceable powers
Ensures that the regulatory framework can be adapted to deal with emerging issues.
Membership on technical committees (including outside of the UK) allows input plus gaining 
knowledge from others.
Expertise and advice is highly regarded by the industry and other regulators especially across 
Europe.
Long term links with water professionals in the UK and Europe.
Memorandum of Understanding with other UK Regulators to share knowledge and experiences 
and benchmarking for a consistent approach.
• Able to get external assistance such as from consultants and other experts.
Weaknesses
• Lack of communication (externally as well as internally) of the work carried out by the DWI
....................................................................................................................330 ...............................................................................
• Out of date business plan
• Poor information and knowledge management -  means that documentation is hard to find and
historic precedent is not documented well
• Poor website. The website could be used by DWI staff as a tool for finding documents and 
information as well as for stakeholders, communicating information about drinking water quality
and being an educational tool.
• Generally working a step behind the technology used in the industry. For example the use of GIS. 
IT skills of some DWI staff could be improved.
• Being a small department it is difficult to find in-house staff that would be able to meet new 
technology demands.
• The CIR process is very labour intensive. For the first part of the year much of the DWI’s 
resources are concentrating on the production of CIR. Despite the appointment of two new 
inspectors in 2005 who would shoulder the burden of the CIR problems with the annual spread of 
work still exist.
• There is sharing of the high level issues between teams via meetings, but day to day working 
practice is not shared.
• Due to the ‘day job’ there is little opportunity for inspectors to get involved with new projects that 
may be on the periphery of the DWI’s role.
• Meeting the Code for Enforcement targets has always proved a challenge.
• There is no qualification for becoming a water quality inspector. An Inspector must learn by 
observing and contributing, using their speciality and experience as the foundation. Should 
inspectors be appraised by others (other UK regulators?)
Opportunities
• Strong regulatory powers laid out in the Water Act 2003 with the Chief Inspector having direct 
powers.
• Direct input into the development of regulations for England and Wales and legislation from the 
EC.
• Relationship with EA and Ofwat and other organisations such as the FSA could develop further.
• Improve the relationship with the HPA. The DWI has a role in protecting public health therefore 
there should be a strong relationship with the HPA for research and for keeping abreast of the 
health issues related to drinking water. The HPA could also facilitate with the communication of 
information to local authorities and to the public. There is a very strong health link in the 
Netherlands’ model.
• Raise awareness with stakeholders of the role of the DWI especially regarding where 
responsibilities for drinking water lie.
• Attempt to facilitate further ‘better regulation agenda’ inspired working to avoid duplication of 
effort.
• Further work with other UK Regulators to gain consistency across the UK. Facilitate learning from 
UK experiences and cooperate in formulating solutions.
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• The DWI has a low profile with certain stakeholders. It is questionable if raising its profile and 
being more publicly active will produce any gains. It may be more appropriate for the influence 
and cooperation with wider industry stakeholders to be increased. For example, CCWater is best 
placed to communicate certain information to customers and therefore the DWI/CCWater 
relationship should be strengthened.
• There is the potential for further promoting the self regulation model as described in the WHO 
guidelines and entrained in the Water Industry Act. It is still a common view that a regulator must 
take its own samples. The success of quality improvement using this model is clear.
• The reputation of the UK industry and the DWI is mixed throughout Europe. This may be due to a 
lack of understanding of how the industry in England and Wales is set up. It is true that there 
needs to be strong regulation because of the privatised industry (as a ‘basic-need’ service 
provider). Promulgating the ‘workings’ of the industry may dispel the misconceptions.
• More could be gained by increasing involvement with world-wide nations especially on new 
challenges, best practice, new technology and even ‘learning from mistakes’.
Threats
• Possible affect of the better regulation agenda.
• No accreditation with BSI for inspection.
• Small group of specialist staff -  unplanned/ unexpected loss of staff.
• Recruitment and succession planning -  difficult in a small unit that has to follow the procedures of 
its parent organisation (DEFRA).
• There is limited capacity for contingency planning. Emergency situations must be dealt with as 
best they can with the staff present in the office. There is a duty DCI rota so there is someone to 
take high level decisions in the Chief Inspector’s absence.
• Relationship with policy -  DWI are technical advisors to policy but it is their understanding of the 
situation that informs the direction of the policy; this is more than giving technical advice. What 
does this mean for the better regulation agenda and moving enforcement bodies away from core 
DEFRA?
• Reluctance to communicate when DWI in error (for example formally as with an Information 
Letter).
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11.7. Appendix 4(1) DWI Information letter 06/2004
Information Letter
DWI Information Letter 06/2004 
11 May 2004
To: Board Level and Day to Day Contacts of Water and Sewerage Companies in England and Wales 
Dear Sir or Madam
Microbiological quality of water leaving treatment works and in service reservoirs: Drinking Water 
Safety Plans and Regulation
Purpose
The purpose of this letter is to highlight the Inspectorate’s concern about the number of samples 
failing microbiological standards and to explain the Inspectorate’s expectations of water companies 
about the actions to be taken in the event of microbiological failures at water treatment works and 
service reservoirs. To this end, the letter introduces the Inspectorate’s policy in respect of a Drinking 
Water Safety Plan (DWSP) approach to the treatment and supply of drinking water and encourages 
the industry to take account of this approach.
This letter also sets out the Inspectorate’s policy on enforcement action for contraventions of 
microbiological standards for water leaving treatment works and in service reservoirs.
Background
Application of the regulatory framework since 1989 has facilitated significant improvements in drinking 
water quality. Yet in 2002, whilst 99.87% of all tests met the standards, 38.3% of the total number of 
test failures (i.e. 1,432 out of 3,741) were for microbiological parameters. This can be further broken 
down into 4.4% at water treatment works; 15.7% at service reservoirs; and 22.5% in zones. In 2002 
samples from 8.5% of all treatment works failed the total coliform standard and samples from 1.4% of 
works failed the faecal coliform standard. Samples from 0.3% of service reservoirs contained coliform 
bacteria in more than 5% of samples and samples from 1.8% of service reservoirs contained faecal 
conforms. I recognise that the majority of treatment works and service reservoirs met the standards in 
2002 but, taking into consideration the low frequency of sampling and the small volume of water 
analysed, the degree of failure is significant and I am confident companies will wish to improve in this 
very important aspect of their performance.
The importance of demonstrating that drinking water meets the microbiological standards and the 
contribution this activity makes to the protection of public health cannot be overestimated. Part I of 
“The Microbiology of Drinking Water 2002” 1 (and all earlier editions of this internationally recognised 
best practice document hitherto known as Report 71) sets out the public health rationale for robust 
treatment, including disinfection, and appropriate monitoring of supplies. Water companies should be 
following these principles in full.
The Water Supply (Water Quality) Regulations 2000 2 (the Regulations) set out the requirements for
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works is 0 per 100 ml. The same standards apply at service reservoirs, but regulation 4(6) P®rm ts up 
to 5% of samples taken from a service reservoir in one year to contain coliform bacteria. Regulation 
26 requires all water supplies to be disinfected and all supplies derived from surface water sources to 
receive such additional treatment as necessary.
The World Health Organisation has recognised that the most effective and protective means of 
consistently assuring the quality of drinking water and safeguarding public health is through the 
application of a preventative DWSP that encompasses all the steps in water protection from 
catchment to the consumer. The European Commission views DWSPs as the way forward for the 
Drinking Water Directive. Although a new Directive is unlikely before 2009, adoption of the principles 
and practice, encompassed in such plans, is to be encouraged. Such plans should not be seen as 
something new. The Inspectorate views them as a tool for developing and reinforcing existing good 
practice.
The primary objectives of a DWSP are :
• the prevention and awareness of contamination of source waters;
• the reduction or removal of contamination through appropriate barriers, including treatment 
processes, to meet defined water quality targets; and
. the prevention of contamination of treated water during transfer, storage, distribution and 
delivery to consumers.
It is recognised that only the second of these objectives is wholly under the control of water 
companies and I shall be seeking ways of working with the industry and other stakeholders to 
develop the DWSP approach to the whole water supply chain. Meanwhile treatment of water and its 
distribution to the curtilage of premises are areas where the principles of a DWSP can be, and in 
many cases are already, being applied by companies. I see DWSPs not only as a means of 
sustaining safe drinking water supplies, but also as an effective tool for investigating and reducing 
microbiological failures.
Whilst validation at the end of the treatment chain using microbiological tests is necessary and will 
remain an essential element of drinking water regulation into the future, such verification should not 
be mistaken as a determination of the safety of treated water. Such testing has well understood 
limitations, namely:
• it is based on indicator organisms, not individual pathogens;
• the capability of microbiological detection methods gives limited early warning;
• the volumes of water tested are small; and
• grab samples rarely detect short term changes In water quality.
DWSPs help to overcome these drawbacks by:
• enabling the development of an understanding of the specific water system;
• identifying potential sources of contamination and how they may be controlled; and
• by implementing monitoring of critical control measures to continuously verify water treatment 
and disinfection is adequate at all times.
Occurrence of coliform bacteria including E.coii in water leaving treatment works.
Samples collected for compliance purposes which contain coliform bacteria, including E.coii, 
contravene the national requirements for wholesomeness (regulation 4(4)a). The Inspectorate’s view 
is that coliform bacteria should not be detected in the treated water leaving a properly and adequately 
operated water treatment works. Occasionally water companies have been able to show 
retrospectively that the most probable cause of a coliform detection was a breakdown in the 
sampling/analysis process rather than a failure of the processes of water treatment and disinfection. 
However rarely has such investigative evidence been compelling. In future the Inspectorate will 
require robust evidence that the cause of a microbiological failure was the process of 
sampling/analysis (including the sample tap). As a matter of principle, all contraventions of the 
microbiological standards will be viewed as an indication of a failure to adequately treat and/or 
disinfect the water and therefore also a potential contravention of regulation 26.
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contravention and to Inform Its decision on the need for enforcemert action underSection lB of h^ 
Water Industry Act 1991. Additionally It Is the Inspectorate's view that detection of Ecoli in treated 
water leaving a works may be a notifiable event within the meaning of paragraph 7 of the Water 
Undertakers (Information) Direction 2004.
The investigation should focus clearly on water treatment performance but should also consider 
source water quality and the sampling/analysis process. The investigative steps should be 
documented within the company's DWSP as applied to the specific water treatment works. Annex A 
to this letter lists a number of items that the Inspectorate would expect a water company to include in 
its investigations as part of its DWSP. The list is not exhaustive. Part 1 of The Microbiology of 
Drinking Water 2002 gives further guidance on such investigations.
Where water companies do not have works specific DWSPs the Inspectorate expects these to be 
developed, implemented and kept under review, irrespective of whether there have been 
contraventions of microbiological standards in the water leaving the water treatment works. I would 
expect all companies to have comprehensive treatment DWSPs in place as soon as practicable. The 
Inspectorate will be checking and reporting on water companies’ progress with developing DWSP’s 
through the technical audit process in 2005.
Occurrence of coliform bacteria including E.coii in water in service reservoirs.
The Regulations permit up to 5% of samples taken during a calendar year at service reservoirs for 
compliance purposes to contain coliform bacteria. Where more than 5% of samples contain coliform 
bacteria, or any sample contains E.coii, the wholesomeness requirements of regulation 4(5) have 
been contravened.
The Inspectorate expects water companies to promptly and thoroughly investigate all detections of 
coliform bacteria and E.coii in water in service reservoirs and take appropriate remedial action as 
necessary to prevent further contraventions. The Inspectorate will require a full report of each 
investigation in order to assess the extent of the contravention and to inform its decision on the need 
for enforcement action under Section 18 of the Water Industry Act 1991. It is the Inspectorate’s view 
that detection of E.coii in water leaving a service reservoir may be a notifiable event within the 
meaning of paragraph 7 of the Water Undertakers (Information) Direction 2004.
The investigation should focus clearly on the integrity of the reservoir and associated pipework but 
should also consider the performance of upstream treatment works and the sampling/analysis 
process. The investigative steps should be documented within the company’s DWSP as applied to 
the specific distribution system. Annex A to this letter lists a number of items that the Inspectorate 
would expect a water company to include in its investigations as part of its DWSP. The list is not 
exhaustive. Part 1 of the Microbiology of Drinking Water 2002 gives further guidance on such 
investigations.
Initiation of enforcement action by the inspectorate
The Inspectorate encourages companies to apply a “holistic” approach (as promoted by WHO) to the 
supply of drinking water. Where contraventions of the standards occur, a site specific DWSP will help 
the company in its investigation and remediation of the contravention and demonstrate its 
commitment to safeguarding public health. In the absence of a suitable DWSP the Inspectorate may 
consider initiating enforcement action under Section 18 of the Water Industry Act 1991.
Hitherto the Inspectorate has applied triviality criteria to failures of the standards for microbiological 
parameters at works and reservoirs in accordance with the policy published in Drinking Water 1991. A 
preliminary assessment of the 2003 data indicates that some companies have continued to 
experience year on year detections of coliform bacteria at treatment works and service reservoirs and 
the remedial action taken and assurances received have been shown to be ineffective. It is the
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Inspectorate’s view that triviality is no longer applicable in these situations. As stated above, failures 
to comply with the microbiological standards at water treatment works will be considered as a failure 
to adequately treat and/or disinfect the water in contravention of regulation 26, unless there is 
evidence to the contrary.
Quality of water at the consumer’s tap.
I will issue separate guidance on detections of coliform bacteria and E.coii at consumers’ taps and 
how the DWSP approach will be taken forward by the Inspectorate in relation to distribution system 
integrity and water supply hygiene practice.
Enquiries
Any enquiries about the letter should be addressed to david.drurv@defra.qsi.gov.uk or telephone 020 
7082 8028.
Circulation
Copies of this letter are being sent to Pamela Taylor, Chief Executive, Water UK; Richard Wood, 
Water Supply and Regulation Division, Department for Environment, Food and Rural Affairs; June 
Milligan, Environment Division, The National Assembly for Wales; Tim Hooton, Drinking Water Quality 
Regulator for Scotland; Randal Scott, Drinking Water Inspectorate for Northern Ireland; and Rowena 
Tye, Office of Water Services.
This letter is being sent electronically to Board Level contacts. Please acknowledge receipt by email 
to dwi.informationletters@defra.asi.aov.uk. Hard copies are not being sent but the letter may be 
copied freely.
Yours sincerely
 —
Professor J Colbourne
Chief Inspector of Drinking Water
1 The Microbiology of Drinking Water (2002) A Report by the Environment Agency. Available at 
www.dwi.aov.uk/reas/pdf/micro.htm
2 Water Supply (Water Quality) Regulations 2000 SI 3184 
Water Supply (Water Quality) Regulations 2001 SI 3911 (W323) for Wales
ANNEX A -  Guidance on DWSP approach to microbiological test failures
WHO Primary Objectives of Drinking Water Safety Plans
• Prevention and awareness of contamination of source waters
• Reduction or removal of contamination through treatment to meet water quality targets
• Prevention of contamination during treatment, storage and distribution.
WHO Approach to developing a Drinking Water Safety Plan:
• Identify the hazard
• Assess the risk
• Define multiple barriers, establish operational control criteria (targets)
• Define corrective action
• Verify corrective action
• Document (including communications processes)
• Verify and audit (internal/external)
Background information on the application of the water safety plan approach to microbiological safety 
of drinking water is available in the OECD/WHO publication entitled Assessing Microbial Safety of 
Drinking Water: improving approaches and methods. 2003. ISBN 92-64-09946-8 also available at 
www.who.lnt/docstore/water sanitation health/GDWQ.
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DWI Application of the DWSP approach to microbiological test failures at treatment works
Coliform bacteria, and E.coii in particular, are indicators of faecal pollution of water and the possible 
presence of pathogens (the hazard).
Exposure to drinking water containing viable pathogens may give rise to infection in susceptible 
people (the risk).
Prevention and awareness of faecal pollution of raw water, sufficiency and adequacy of treatment 
steps including disinfection, restricted access and hygiene arrangements, normal operational control 
criteria (define the barriers).
Continuous monitoring at critical control points, actions to be taken, and by whom, when out of range, 
including response to alarms, instrument checks, (define corrective action).
Operational audit of works performance, daily, weekly, monthly reviews of control data versus control 
targets by operational management (verify corrective action).
Review and amend operating and maintenance procedures, staff training, management performance 
reporting and learning from corrective actions (document).
Operational and regulatory monitoring of raw and treated water, periodic audits of works (verify and 
audit, internal = water company, external =DWI).
Investigative steps to be considered foliowing contravention of the coliform bacteria or E.coii 
standard at a water treatment works.
Review of raw water quality changes and treatment performance data at least 48 hours prior to the 
failing sample being taken; coagulation and filtration stages (as appropriate); chlorine dose and 
residuals;
Where lessons learnt from previous failures led to a revision of the operating procedures (and 
DWSP), evidence that the revised plan and procedures had been implemented.
Actions listed in section 8 of Part I of the Microbiology of Drinking Water 2002.
Evidence that the conclusions of the investigation had been reported to and accepted by the person 
with managerial responsibility for the quality of water leaving the site and confirmation by them that 
any remedial action identified has been satisfactorily completed or a date for completion is identified 
for any work yet to be undertaken.
For E.coii contraventions details of steps taken to safeguard public health, such as communications 
with health and local authorities, sampling of water in supply, testing for other indicators and/or 
pathogens and/or larger volume samples, increased chlorine residuals, boil water advice etc.
Auditable evidence (of the type normally provided for audit trail data) that the sampling and analysis 
practices associated with the sample were satisfactory.
Investigative steps to be considered foliowing contravention of the coliform or E.coii standard 
at a service reservoir.
Site inspection of service reservoir for breaches of integrity (including on site chlorine residual checks 
for evidence of ingress of faecal matter);
Review of any site chlorine dosing and residual measurements for at least 7 days prior to the failing 
sample being taken;
Review of chlorine residual data from upstream and downstream sites for at least 7 days prior to and 
7 days after the failing sample being taken;
Review of any existing operating regime in place to manage turnover; Date and report of last internal
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reservoir inspection, review of identified deficiencies and any delays in progress with implementation 
of remedial actions;
Actions listed in section 8 of Part I of the Microbiology of Drinking Water 2002,
Evidence that the conclusions of the investigation had been reported to and accepted by the person 
with managerial responsibility for the quality of water leaving the site and confirmation by them that 
any remedial action identified has been satisfactorily completed or a date for completion is identified 
for any work yet to be undertaken;
For E.coii contraventions details of steps taken to safeguard public health, such as communications 
with health and local authorities, sampling of water in supply, testing for other indicators and/or 
pathogens and/or larger volume samples, increased chlorine residuals, boil water advice, etc;
Auditable evidence (of the type normally provided for audit trail data) that the sampling and analysis 
practices associated with the sample were satisfactory.
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11.8. Appendix 5(1 ) UK Regulators MoU
MEMORANDUM OF UNDERSTANDING BETWEEN 
THE UNITED KINGDOM
DRINKING WATER REGULATORS
MEMORANDUM OF UNDERSTANDING BETWEEN THE UNITED KINGDOM DRINKING WATER
REGULATORS
Introduction
1. This Memorandum of Understanding is between the Drinking Water Inspectorate for England 
and Wales (DWI), the Drinking Water Quality Regulator for Scotland (DWQR) and the Drinking 
Water Inspectorate for Northern Ireland (DWINI). The Memorandum sets out an agreed 
framework for co-operation between the three parties. It is not legally binding nor is it intended to 
cover every detailed aspect of their relationships. Rather, it is a statement of principles, which will 
guide relations between the three parties and provide a set of workable ground rules.
2. The Memorandum cannot override the statutory duties and powers of the individual parties. 
Roles and Responsibilities
Drinking Water inspectorate forEngiand and Wales
3. The Drinking Water Inspectorate for England and Wales acts for and on behalf of the Secretary 
of State for Environment, Food and Rural Affairs and the National Assembly of Wales in fulfilling 
their statutory duties in terms of drinking water quality. The Inspectorate was established under 
Section 60 of the Water Act 1989, subsequently Section 86 of the Water Industry Act 1991 
(WIA91). Its principal role is to apply and enforce the Water Supply (Water Quality) Regulations 
2000^^. To this end DWI:
• rigorously checks the quality of water supplied by water undertakers and prospective 
combined licensees in England and Wales, using information supplied by them;
• carries out audit inspections of each water undertaker in respect of any of their quality- 
related water supply duties.
• initiates enforcement action, where necessary, to ensure that drinking water standards 
are maintained and that water undertakers are meeting their other regulatory duties; and
• investigates all incidents that affect or threaten to affect drinking water quality and 
determines whether the water undertaker, or where appropriate, the water supply 
licensee and / or their respective contractors took appropriate action to protect 
consumers, returned supplies to normal as quickly as possible, and had taken suitable 
action to prevent a recurrence. Where necessary, proceedings may be instituted if there 
is sufficient evidence to show that water unfit for human consumption was supplied 
during the incident.
The Drinking Water Quality Regulator for Scotland
Water Supply (Water Quality) Regulations 2001 in Wales
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4. The Drinking Water Quality Regulator for Scotland is appointed by Scottish Ministers to ensure 
that the drinking water quality duties imposed on the public water supplier are complied with. The 
Regulator's powers are set out in Part 2 of the Water Industry (Scotland) Act 2002 and include 
the power to obtain information and the power to serve 
enforcement notices. To assist with establishing whether or not the drinking water quality duties 
imposed on the public water supplier are being complied with, the Regulator also has powers of entry 
and inspection. Thus the DWQR;
• rigorously checks the quality of water supplied by Scottish Water, using information 
supplied by the Company;
• carries out audit inspections of Scottish Water in respect of any of its quality-related 
water supply duties.
• initiates enforcement action, where necessary, to ensure that drinking water standards 
are maintained and that Scottish Water is meeting its other regulatory duties; and
• investigates all incidents that affect or threaten to affect drinking water quality and 
determines whether Scottish Water took appropriate action to protect consumers, 
returned supplies to normal as quickly as possible, and had taken suitable action to 
prevent a recurrence. A case may be prepared for consideration by the Procurator Fiscal 
if there is sufficient evidence to show that water unfit for human consumption was 
supplied during the incident.
The Drinking Water inspectorate for Northern ireiand
5. The Drinking Water Inspectorate for Northern Ireland acts on behalf of the Department of the 
Environment in the administration of the implementation of the Water Supply (Water Quality) 
Regulations (Northern Ireland) 2002. Water Service, an executive agency within the Department 
for Regional Development, is the sole provider of public water supplies in Northern Ireland. The 
Inspectorate acts in a similar way to the other UK regulators except for having no enforcement 
powers^^ and directly implementing the Private Water Supplies Regulations. Thus the DWI(NI) :
- rigorously checks water quality by a process of compliance assessment;
- carries out audit inspections of Water Service;
- investigates incidents; and
publishes an annual report on drinking water quality.
Working Relationship
6. This Memorandum of Understanding sets out to:
- build on the good working relationships that already exist between DWI, DWQR and 
DWI(NI) by setting out the principles of an effective relationship to which all parties 
should adhere;
- enhance co-operation and co-ordination between UK Drinking Water Regulators;
Under the ongoing Water Reform Process in Ml, Water Service will become a Govemment owned Company and 
the Department/DWI will have enforcement powers. This is currently planned for 2007
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_ highlight the areas of regulation where we interact and sets out our expectations of 
each other;
- minimise the duplication of activity, wherever possible;
- inform stakeholders about our relationship and how we interact; and
- reduce the scope for regulatory uncertainty.
7. The respective responsibilities of DWI, DWQR and DWI(NI) under this Memorandum of 
Understanding are as follows:
- wherever possible, to share common aims and standards in respect of Regulations, 
Guidance, Directions and Information Letters;
- work together to promote the principles of the World Health Organisation Third Edition 
of its Guidelines on Drinking Water Quality especially in respect of Water Safety Plans;
- wherever possible to allow each UK Drinking Water Regulator to comment on draft 
Regulations, Guidance, Directions, Information Letters and other proposals in advance of 
issue;
- undertake regular benchmarking exercises to ensure consistency of technical audit;
- share protocols, inspection checklists and other documents;
- share information and lessons learned from incident investigations;
- share information and expertise on private water supplies
- make available from their resources expertise for particular exercises undertaken by 
one party;
- consult each other over their respective research planning processes and wherever 
possible discuss in advance of appointment the content and timetable of research 
contracts to avoid duplication and where possible consider joint approaches;
- share information and expertise on drinking water quality improvement programmes;
- co-operate in undertaking consumer consultations and surveys and in the issue of 
public interest information;
- share feedback and information from attendance at conferences, committees and other 
meetings;
- move towards a goal of producing annual reports at the same time and to similar 
formats; and
- co-ordinate to ensure that bodies such as the European Network of Drinking Water 
Quality Regulators (ENDWARE) and the European Microbiology Advisory Group (EMAG) 
receive a consistent UK response.
8. DWI acts as the Technical Advisor to DEFRA on the European Article 12 Committee which 
considers amendments to the EC Drinking Water Directive. Currently the UK has one additional 
place available at the meeting. This place should be available to DWQR and DWI(NI) on a 
rotational basis or as agreed by the two parties. DWI will ensure that the minutes of the Article 12 
meetings are made available.
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9 The Committee on Products and Processes for Use in Public Water Supply (CPP) 
expert advice to Government Authorities in England and Wales on approval issues. The CPP 
provides a similar function for the authorities in Scotland and Northern Ireland, although the 
regulatory provisions are different. The CPP is constituted as an advisory Non-Departmental 
Public Body and the DWI provides the CPP with administrative and technical support services. 
DWQR and DWI(NI) will be consulted in advance if any changes are planned for the CPP.
Working arrangements
10. DWI, DWQR and DWI(NI) Chief Inspectors or their nominees will meet regularly, at least 
three tirnes a year, or more often at any party’s request. These meetings will be used to review 
matters of common interest. Annually the effectiveness and functioning of this Memorandum shall 
be reviewed.
11. DWI, DWQR and DWI(NI) will each nominate a member of staff to be responsible for handling 
day to day communications in respect of this Memorandum.
12. DWI, DWQR and DWI(NI) will undertake regularly benchmarking exercises whereby an 
Inspector with one Regulator will take part in a technical audit or inspection carried out by another 
Regulator. The results of each exercise and any lessons learned will be shared by all parties.
General matters
13. The three parties are committed, wherever possible, to solving any disagreements under this 
Memorandum through normal administrative channels.
14. Amendments to this Memorandum may be made at any time by agreement between the three 
parties. In addition, this agreement will be reviewed at intervals agreed between the three parties 
and be updated, as necessary, in the light of experience of its operation in practice.
15. An up to date version of this Memorandum will be published on the DWI, DWQR and DWI(NI) 
websites.
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11.10. Appendix 8(1) Water Act 1989
Water Act 1989 
CHAPTER II 
WATER SUPPLY
General duties of water undertakers 
General duty with respect to water suppiy.
37 . (1) It shall be the duty of every water undertaker to develop and maintain an efficient and
economical system of water supply within its area and to ensure that all such arrangements have been 
made—
(a) for providing supplies of water to premises in that area and for making such supplies 
available to persons who demand them; and
(b) for maintaining, improving and extending the water undertaker's water mains and other pipes, 
as are necessary for securing that the undertaker is and continues to be able to meet its 
obligations under this Chapter.
(2) The duty of water undertaker under this section shall be enforceable under section 20 above by the 
Secretary of State or, with the consent of or in accordance with a general authorisation given by the 
Secretary of State, by the Director.
Standards of performance in connection with water supply.
38.—(1) For the purpose—
(a) of facilitating the determination of the extent to which breaches of the obligations imposed by 
the following provisions of this Chapter are to amount to breaches of the duty imposed by section 
37 above; or
(b) of supplementing that duty by establishing overall standards of performance in relation to that 
duty, the Secretary of State may by regulations provide for contraventions of such requirements 
as may be prescribed to be treated for the purposes of this Act as breaches of that duty.
(2) The Secretary of State may by regulations prescribe such standards of performance in connection 
with the provision of supplies of water as, in his opinion, ought to be achieved in individual cases; and 
such regulations may provide that if a water undertaker fails to meet a prescribed standard it shall pay 
such amount as may be prescribed to any person who is affected by the failure and Is of a prescribed 
description.
(3) Without prejudice to the generality of the power conferred by subsection (2) above, regulations 
under that subsection may—
(a) include in a standard of performance a requirement for a water undertaker, in prescribed 
circumstances, to inform a person of his rights by virtue of any such regulations;
(b) provide for any dispute under the regulations to be referred by either party to the dispute to 
the Director;
(c) make provision for the procedure to be followed in connection with any such reference and 
for the Director's determination on such a reference to be enforceable in such manner as may be 
prescribed;
(d) prescribe circumstances in which a water undertaker is to be exempted from requirements of 
the regulations.
(4) Subject to subsection (5) below, the Secretary of State shall not make any regulations under 
subsection (1) or (2) above unless—
(a) the Director has made a written application to the Secretary of State which—
(i) sets out draft provisions proposed by the Director for inclusion in such regulations;
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(ii) specifies the water undertaker or undertakers in relation to which it is proposed those 
provisions should apply: and
(iii) summaries the Director's reasons for his proposals;
(b) the Secretary of State is satisfied that a copy of the application has been served by the 
Director on every water undertaker specified in the application; .
(c) the regulations contain only the provisions proposed by the Director or those provisions with 
such modifications as the Secretary of State considers appropriate;
(d) the only modifications of the Director's proposals to which effect is given by the regulations 
are modifications the proposal to make which has been notified to the Director and to any water 
undertaker appearing to the Secretary of State to be likely to be affected by the modifications,
(e) such period as the Secretary of State considers appropriate has been allocated for the 
making by the Director and by any affected water undertaker of representations or objections with 
respect to the Director's proposals and any modifications proposed by the Secretary of State; and
(f) the Secretary of State has considered both the Director's reasons for his proposals and every 
representation or objection which has been duly made with respect to those proposals, or any 
proposed modifications of those proposals, and has not been withdrawn.
(5) Subsection (4) above shall not apply in relation to any regulations made under subsection (2) 
above before the transfer date.
(6) The obligations imposed on a water undertaker by the following provisions of this Chapter and the 
remedies available in respect of contraventions of those obligations shall be in addition to any duty 
imposed or remedy available by virtue of any provision of this section or section 37 above and shall not 
be in any way qualified by any such provision.
Bulk supplies of water
Bulk supply between water undertakers.
39.—(1) Where, on the application of a water undertaker—
(a) it appears to the Director that it is necessary or expedient for the purposes of this Chapter 
that another water undertaker should give a supply of water in bulk to the applicant; and
(b) he is satisfied that the giving and taking of such a supply cannot be secured by agreement, 
the Director may by order require the undertakers to give and to take such a supply for such 
period and on such terms and conditions as may be provided in the order.
(2) An order under this section shall have effect as an agreement between the water undertakers in 
question but may be varied or revoked by a subsequent order made by the Director on the application of 
either of those undertakers, as well as by agreement between the undertakers.
(3) The Director shall not make an order under this section which he considers affects the carrying out 
by the Authority of any of its functions unless he has first consulted the Authority.
(4) In determining what provision to make by an order under this section in respect of the giving of any 
supply by a water undertaker the Director shall have regard to the desirability of the undertaker's 
recovering the expenses of complying with its obligations under this section and of securing a reasonable 
return on its capital.
Duties to provide supplies etc.
Requisitioning of water mains.
40.—(1) It shall be the duty of a water undertaker to provide a water main to be used for providing 
such supplies of water to premises in a particular locality in its area as (so far as those premises are 
concerned) are sufficient for domestic purposes, if—
(a) the undertaker is required to provide the main by a notice served on the undertaker by one or 
more of the persons who under subsection (2) below are entitled to require the provision of the 
main for that locality;
(b) the premises in that locality to which those supplies would be provided by means of that main 
are—
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(i) premises consisting in buildings or parts of buildings; or
(ii) premises which will so consist when proposals made by any person for the erection 
of buildings or parts of buildings are carried out;
^c)^the conditions specified in section 41 below are satisfied in relation to that requirement.
(2) Each of the following persons shall be entitled to require the provision of a water main for any locality,
that is to say—
(a) the owner of any premises in that locality;
(b) the occupier of any premises in that locality;
(c) any local authority within whose area the whole or any part of that locality is situated;
(d) where the whole or any part of that locality is situated in a new town, within the meaning of 
the [1981 c. 64.] New Towns Act 1981—
(i) the Commission for the New Towns; and
(ii) the Development Board for Rural Wales or the development corporation for the new 
town, according to whether or not the new town is situated within the area for which that 
Board is for the time being responsible;
and
(e) where the whole or any part of that locality is situated within an area designated as an urban 
development area under Part XVI of the [1980 c. 65.] Local Government, Planning and Land Act 
1980, the urban development corporation.
(3) A water undertaker shall not be in breach of a duty imposed by this section in relation to any 
locality unless—
(a) the period of three months beginning with the relevant day has expired; and
(b) the water undertaker has not, before the end of that period, so laid the water main to be 
provided as to enable service pipes to premises in that locality to connect with the main at the 
places determined under subsection (4) below; and for the purposes of this subsection the period 
mentioned in paragraph (a) above may be extended by agreement between the undertaker and 
the person or persons who required the provision of the water main or, where there is a dispute 
as to whether the period should be extended, by an arbitrator on a reference under subsection (5) 
below.
(4) The places mentioned in subsection (3)(b) above shall be determined by agreement between the 
water undertaker and the person or persons who required the provision of the water main or, in default of 
agreement, shall be such places as are determined by an arbitrator, on a reference under subsection (5) 
below, to be the places at which it is reasonable, in all the circumstances, for service pipes to premises in 
the locality in question to connect with the water main.
(5) A reference for the purposes of subsection (3) or (4) above shall be to a single arbitrator appointed 
by agreement between the undertaker and the person or persons who required the provision of the water 
main or, in default of agreement, by the President of the Institution of Civil Engineers.
(6) The duty of a water undertaker under this section to provide a water main shall be owed to the 
person who requires the provision of the main or, as the case may be, to each of the persons who joins in 
doing so; and any breach by a water undertaker of any such duty which causes any person to whom the 
duty is owed to sustain loss or damage shall be actionable at the suit of that person.
(7) In any proceedings brought against a water undertaker in pursuance of subsection (6) above in 
respect of a breach of duty which has caused any person to sustain loss or damage it shall be a defence 
for the undertaker to show that it took all reasonable steps and exercised all due diligence to avoid the 
breach.
(8) In this section—
"local authority", in relation to the Inner Temple and the Middle Temple, includes, respectively, the Sub- 
Treasurer of the Inner Temple and the Under-Treasurer of the Middle Temple;
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"relevant day", in relation to a requirement to provide a water main for any locality, means the day after 
whichever is the later of the following, that is to say—
(a) the day on which the conditions specified in section 41 below are satisfied in relation to the 
requirement; and
(b) the day on which the places where service pipes to premises in that locality will connect with 
the main are determined under subsection (4) above.
Financial conditions for water main requisition.
41 —(1 ) The conditions mentioned in section 40(1 )(c) above are satisfied in relation to a 
requirement for the provision of a water main by a water undertaker if—
(a) such undertakings as the undertaker may have reasonably required in accordance with 
subsection (2) below have been given by the person or persons who have required the provision 
of the main; and
(b) such security as the undertaker may have reasonably required has been provided for the 
discharge of any obligations imposed by those undertakings on any person who—
(i) by virtue of section 40(2)(a) or (b) above required, or joined in requiring, the provision 
of the main; and
(ii) is not a public authority.
(2) The undertakings which a water undertaker may require for the purposes of subsection (1) above 
in respect of any water main are undertakings which bind the person or persons mentioned in that 
subsection (in the case of two or more persons, either jointly and severally or with liability to pay 
apportioned in such manner as those persons may agree) to pay to the undertaker, in respect of each of 
the twelve years following the provision of the main, an amount not exceeding the relevant deficit (if any) 
for that year on that main.
(3) For the purposes of this section the relevant deficit for any year on a water main is the amount (if 
any) by which the water charges payable for the use during that year of that main are exceeded by the 
annual borrowing costs of a loan of the amount required for the provision of that main.
(4) The annual borrowing costs of a loan of the amount required for the provision of a water main is 
the aggregate amount which would fall to be paid in any year by way of payments of interest and 
repayments of capital if an amount equal to so much of the costs reasonably incurred in providing that 
main as were not incurred in the provision of additional capacity had been borrowed, by the water 
undertaker providing the main, on terms—
(a) requiring interest to be paid and capital to be repaid in twelve equal annual instalments; and
(b) providing for the amount of the interest to be calculated at such rate, and in accordance with 
such other provision, as may have been determined either by the undertaker with the approval of 
the Director or, in default of such a determination, by the Director.
(5) The costs reasonably incurred in providing a water main ("the new main") shall include—
(a) the costs reasonably incurred in providing such other water mains and such tanks, service 
reservoirs and pumping stations as it is necessary to provide in consequence of the provision of 
the new main; and
(b) such proportion (if any) as is reasonable of the costs reasonably incurred in providing any 
such additional capacity in an earlier water main as falls to be used in consequence of the 
provision of the new main; and in this subsection "earlier water main", in relation to the new main, 
means any water main which has been provided in the period of twelve years immediately before 
the provision of the new main and was so provided in pursuance of a requirement under section 
40 above, under the provisions of section 36 or 37 of the 1945 Act or of section 29 of Schedule 3 
to that Act (water main requisitions) or under any local statutory provision corresponding to 
section 40 above or to any of those provisions of the 1945 Act.
(6) Any reference in this section to the provision of additional capacity in a water main provided in 
pursuance of a requirement under any enactment is a reference to such works carried out or other things 
done in connection with the provision of that main as are carried out or done for the purpose of enabling 
that main to be used for purposes in addition to those for which it is necessary to provide the main in 
order to comply with the requirement.
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(7) For the purposes of this section references to the water charges payable for the use during any 
year of any main provided by a water undertaker are references to so much of the aggregate of any 
charges payable to the water undertaker in respect of services provided in the course of that year as
represents charges which—   . ... .. .
(a) have been imposed by the undertaker in relation to premises which are connected with that
(b) are reasonably attributable to the provision of a supply of water (whether or not for domestic 
purposes) to those premises by means of that main. .
(8) Where for the purposes of subsection (1)(b) above any sums have been deposited with a water 
undertaker by way of security for the discharge of any obligation, the undertaker shall pay interest at such
rate as may be determined either—
(a) by the undertaker with the approval of the Director; or
(b) in default of a determination under paragraph (a) above, by the Director, on every sum of 50p 
so deposited for every three months during which it remains in the hands of the undertaker.
(9) An approval or determination given or made by the Director for the purposes of subsection (4) or
(8) above—
(a) may be given or made in relation to the provision of a particular water main, in relation to the 
provision of mains of a particular description or in relation to the provision of water mains 
generally; and
(b) may be revoked at any time except, in the case of an approval or determination for the 
purposes of subsection (4) above, in relation to a water main that has already been provided.
(10) Any dispute between a water undertaker and any other person as to—
(a) the undertakings or security required by the undertaker for the purposes of this section; or
(b) the amount required to be paid in pursuance of any such undertaking, shall be referred to the 
arbitration of a single arbitrator appointed by agreement between the undertaker and that person 
or, in default of agreement, by the President of the Institution of Civil Engineers.
Duty to make connections to water mains.
42.—(1 ) This section applies where the owner or occupier of any premises which are situated in the 
area of a water undertaker and are premises which consist in the whole or any part of a building or 
premises on which any person is proposing to erect any building or part of a building serves a notice on 
the undertaker which—
(a) requires the undertaker, for the purpose of providing a supply of water for domestic purposes 
to that building or part, to connect a service pipe to those premises with one of the undertaker's 
water mains; and
(b) is accompanied or supplemented by all such information as the undertaker may reasonably 
require and, if it has effect so that a requirement is imposed on the undertaker by virtue of 
subsection (3)(c) below, sets out the matters that have given rise to the imposition of that 
requirement; and this section applies where a notice has been served for the purposes of this 
section whether or not the service pipe to which the notice relates has been laid when the notice 
is served.
(2) Subject to the following provisions of this section and to section 44 below, it shall be the duty of a 
water undertaker on whom a notice is served for the purposes of this section, at the expense of the 
person serving the notice, to make the required connection if—
(a) the main with which the service pipe is required to be connected is neither a trunk main nor a 
water main which is or is to be used solely for the purpose of supplying water otherwise than for 
domestic purposes; and
(b) such conditions as the undertaker may have imposed under section 43 below have been 
satisfied.
(3) Where a water undertaker is required to make a connection under subsection (2) above, it shall be 
the duty of the undertaker, at the expense of the person serving the notice, to carry out such of the 
following works as need to be carried out before the connection in question can be made, that is to say—
(a) to lay so much of the service pipe as it is necessary, for the purpose of making a connection 
with the main, to lay in a street;
(b) in a case where—
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(i) the water main in question is situated in a street;
(ii) the premises consisting in the building or part of a building in question together with 
any land occupied with it abut on the part of the street where the main is situated; and
(iii) the service pipe to those premises will enter the premises otherwise than through an 
outer wall of a building abutting on the street and will have a stopcock fitted by the 
undertaker in the premises, to lay so much of the service pipe as it is necessary for that 
purpose to lay in land between the boundary of the street and that stopcock;
(c) in a case where the notice for the purposes of this section is served in compliance with a 
requirement imposed by a notice served by a local authority under section 57 below, to lay so 
much of the service pipe as it is necessary for that purpose to lay in land owned or occupied by a 
person who is certified by that authority—
(i) to have unreasonably refused his consent to the laying of the service pipe; or
(ii) to have sought to make the giving of his consent subject to unreasonable conditions; 
and it shall be the duty of any water undertaker making a connection under this section to 
ensure that a stopcock belonging to the undertaker is fitted to the service pipe which is 
connected.
(4) Where a water main is alongside a street and within eighteen metres of the middle of that street, 
subsection (3) above shall have effect in relation to the laying, for the purpose of making a connection 
with that main, of a service pipe to any premises as if the street included so much of the land between the 
main and the boundary of the street as is not comprised in those premises or in any land occupied with 
those premises.
(5) Subject to section 44(6) below, a water undertaker may comply with any duty under this section to 
lay a service pipe by laying a water main instead; but nothing in this section shall impose any duty on a 
water undertaker—
(a) to lay a water main where it has no power to lay a service pipe; or
(b) to connect a service pipe to any premises with a service pipe to other premises.
(6) Where a notice under this section is served in respect of any premises before the laying of so 
much of the service pipe to those premises as falls to be laid otherwise than by the water undertaker 
under subsection (3) above, the duties of the undertaker under this section shall not arise by virtue of that 
notice until the person serving the notice, having obtained the necessary consents from the owners and 
occupiers of any affected land, has, at his own expense, laid so much of the service pipe as it is 
necessary, for the purpose of making the connection, to lay otherwise than in a street or in land 
mentioned in subsection (3)(b) or (c) or (4) above.
Conditions of connection to water main.
43.—(1) Subject to the following provisions of this section and without prejudice to the provisions of 
sections 233 and 372 of the [1986 c. 45.] Insolvency Act 1986 (conditions of supply after insolvency), 
where the owner or occupier of any premises serves a notice on a water undertaker under section 42 
above, the undertaker may make any one or more of the following a condition of complying with the 
duties to which it is subject by virtue of that notice, that is to say—
(a) that such security as the undertaker may reasonably require has been provided for the 
discharge of any obligations imposed by virtue of section 44(5) below on the person serving the 
notice;
(b) in a case where the connection required by the notice is necessary as a consequence of a 
disconnection made by reason of any person's failure to pay any charges, that the person serving 
the notice has paid any amount owed by him to the undertaker in respect of a supply of water to 
those premises or in respect of expenses incurred in the making of the disconnection;
(c) that a meter for use in determining the amount of any charges which have been or may be 
fixed in relation to those premises by reference to volume has been Installed and connected 
either by the undertaker or in accordance with specifications approved by the undertaker;
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(d) that so much of the service pipe to the premises as does not belong to, or fall to be laid by, 
the undertaker and the plumbing of the premises comply with specifications approved by the 
undertaker for the purpose of ensuring that it will be reasonably practicable for such a meter to be 
so installed and connected;
(e) that a separate service pipe has been provided to each house or building on the premises or, 
where different parts of a building on the premises are separately occupied, to each of those
parts or to any of them; _. . , .
(f) that such a requirement as may be imposed under subsection (5) of section 51 below has 
been complied with or, in a case where such a requirement could be imposed but for there 
already being such a cistern as is mentioned in that subsection, that the cistern and its float- 
operated valve are in good repair;
(g) that there is no contravention in relation to the water fittings used or to be used in connection 
with the supply of water to those premises, or with the use of water in those premises, of such of 
the requirements of regulations under section 62 below as are prescribed for the purposes of this
paragraph; and . .
(h) that every such step has been taken as has been specified in any notice served under
section 63 below in relation to those premises on any person.
(2) A condition shall not be imposed by an undertaker under this section on a person who has served 
a notice under section 42 above except by a counter-notice served on that person before the end of the 
period of fourteen days beginning with the day after the service of the notice under that section.
(3) Where for the purposes of subsection (1)(a) above any sums have been deposited with a water 
undertaker by way of security for the discharge of any obligation, the undertaker shall pay interest at such 
rate as may be determined either—
(a) by the undertaker with the approval of the Director; or
(b) in default of a determination under paragraph (a) above, by the Director, on every sum of 50p 
so deposited for every three months during which it remains in the hands of the undertaker; and 
an approval or determination by the Director for the purposes of this subsection may be given or 
made in relation to a particular case or description of cases or generally and may be revoked at 
any time.
(4) The power conferred on a water undertaker by virtue of paragraphs (c) and (d) of subsection (1 ) 
above shall be exercisable In relation to any premises even if the undertaker has no immediate intention, 
when the power is exercised, of fixing charges in relation to those premises by reference to volume, but 
shall not be exercisable so as to require the alteration or removal of any pipe laid or plumbing installed 
before 1st April 1989.
(5) Specifications approved by any water undertaker for the purposes of either of the said paragraphs
(c) and (d) may be approved in relation to particular premises or, by being published in such manner as 
the undertaker considers appropriate, in relation to premises generally or to any description of premises.
(6) Any dispute between a water undertaker and any other person as to the terms of any condition 
imposed by virtue of either of the said paragraphs (c) and (d) shall be referred to the arbitration of a single 
arbitrator appointed by agreement between the undertaker and that person or, in default of agreement, by 
the Secretary of State.
(7) Where the effect of a notice served on a water undertaker under section 42 above in respect of any 
house is to require a service pipe to that house to be connected with a water main with which it has 
previously been connected, the undertaker shall not be entitled to make the reconnection subject to any 
such condition as is mentioned in paragraph (e) of subsection (1 ) above unless the undertaker would 
have been entitled under section 50 below to require the provision of a separate service pipe if the 
reconnection had already been made.
(8) In this section "meter" means any apparatus for measuring or showing the volume of water 
supplied to, or of effluent discharged from, any premises; and any reference in this section to the fixing of 
charges in relation to any premises by reference to volume is a reference to the fixing of those charges by 
reference to the volume of water supplied to those premises, to the volume of effluent discharged from 
those premises, to both of those factors or to one or both of those factors taken together with other 
factors.
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Enforcement of obligations under section 42.
44  (1) Any duty imposed on a water undertaker by virtue of a notice under section 42 above shall
be owed to the person who served the notice; and any breach by a water undertaker of any such duty 
which causes the person to whom the duty is owed to sustain loss or damage shall be actionable at the 
suit of that person.
(2) A water undertaker shall not be in breach of a duty imposed by virtue of a notice under section 42
above unless— .. . .
(a) in the case of a duty to lay any service pipe or to connect any service pipe to which such a 
duty relates, it has failed to lay that pipe or to make that connection as soon as reasonably 
practicable after the relevant day;
(b) in the case of a duty to connect a service pipe the whole of which has already been laid when 
the notice is served on the undertaker, it has failed to make the connection before the end of the 
period of fourteen days beginning with the relevant day.
(3) In any case in which a water undertaker is subject to any such duty as is mentioned in subsection
(2)(a) above, it shall be presumed, unless the contrary Is shown in relation to that case, that the period of 
twenty-one days beginning with the relevant day is the period within which it is reasonably practicable for 
a water undertaker—
(a) to lay so much of any service pipe; and
(b) to fit such stopcock, as it is necessary to lay or fit in that case for connecting a water main in 
a street with a service pipe at the boundary of any premises which abut on the part of the street 
where the main is situated.
(4) In any proceedings brought against a water undertaker in pursuance of subsection (1) above in 
respect of a breach of duty which has caused any person to sustain loss or damage it shall be a defence 
for the undertaker to show that it took all reasonable steps and exercised all due diligence to avoid the 
breach.
(5) Where a water undertaker carries out any works which it is its duty to carry out under section 42 
above at the expense of a person who has served a notice on the undertaker, the undertaker shall be 
entitled to recover from that person an amount equal to the expenses reasonably incurred by the 
undertaker in carrying out the works.
(6) Where a water undertaker exercises its power under section 42(5) above to lay a water main 
instead of a service pipe—
(a) paragraph (a) of subsection (2) above shall have effect as if any additional time reasonably 
required by reason of the laying of the main instead of the service pipe were included in the time 
allowed by that paragraph for the laying of the service pipe; but
(b) the expenses recoverable by virtue of subsection (5) above shall not exceed such amount as 
it would have been reasonable for the undertaker to have incurred in laying a service pipe instead 
of the main.
(7) In this section "the relevant day", in relation to a duty imposed on a water undertaker by virtue of a 
notice under section 42 above, means the day after whichever is the latest of the following days, that is to 
say—
(a) the day on which the notice was served on the undertaker;
(b) in a case where it is necessary for the person serving the notice to lay any service pipe after
serving the notice, the day on which a notice stating that the pipe has been laid is served on the 
undertaker;
(c) the day on which all such conditions are satisfied as the undertaker has, under section 43 
above, made conditions of its compliance with that duty.
Duty to supply water for domestic purposes.
45.—(1) This section applies to any premises which consist in the whole or any part of a building
and which are connected by means of a service pipe to a water main if—
(a) that pipe was first connected with that main in pursuance of a notice served under section 42 
above in respect of those premises;
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(b) that pipe was the means by which a supply of water from that main was being supplied to 
those premises for domestic purposes immediately before the transfer date,
(c) the condition specified in paragraph (b) above would be satisfied in relation to the premises if 
any service pipe to those premises had not been temporarily disconnected for the purposes of 
any necessary works which were being carried out immediately before the transfer date; or
(d) the condition specified in any of the preceding paragraphs
(I) has been satisfied in relation to those premises at any time on or after the transfer 
date; and
(ii) would continue to be satisfied in relation to those premises had not the whole or any 
part of a service pipe to those premises, or the main with which such a pipe had been 
connected, been renewed (on one or more previous occasions).
(2) Subject to the following provisions of this section, a water undertaker shall owe a domestic supply 
duty in relation to any premises to which this section applies and which are situated in the area of the 
undertaker if—
(a) a demand for a supply of water for domestic purposes has been made to the undertaker in 
respect of those premises—
(i) by the person who was the occupier of the premises at the time when the demand 
was made; or
(ii) by any person who was the owner of the premises at that time and agreed with the 
undertaker to pay all the undertaker's charges in respect of the supply demanded;
or
(b) those premises are premises to which this section applies by reason of a supply of water 
provided before the transfer date, and there has been no interruption of the domestic supply duty 
in relation to those premises since that demand was made or, as the case may be, since the 
beginning of the transfer date.
(3) Where a water undertaker owes a domestic supply duty in relation to any premises, it shall be the 
duty of that undertaker, until there is an interruption of that duty—
(a) to provide to those premises such a supply of water as (so far as those premises are 
concerned) is sufficient for domestic purposes; and
(b) to maintain the connection between the undertaker's water main and the service pipe by 
which that supply is provided to those premises.
(4) For the purposes of this section—
(a) there is an interruption of the domestic supply duty owed by a water undertaker in relation to 
any premises if that supply is cut off by anything done by the undertaker in exercise of any power 
conferred on the undertaker by section 49 or 63 below, other than a disconnection or cutting off 
for the purposes of the carrying out of any necessary works; and
(b) a domestic supply duty owed in relation to any premises shall not be treated for the purposes 
of this section as interrupted by reason only of a change of the occupier or owner of the 
premises.
(5) Nothing in this section shall impose any duty on a water undertaker—
(a) to provide a supply of water directly from, or maintain any connection with, a water main 
which is a trunk main or is or is to be used solely for the purpose of supplying water otherwise 
than for domestic purposes; or
(b) to provide a supply of water to any premises, or maintain the connection between a water 
main and a service pipe to any premises, during any period during which it is reasonable for the 
supply of water to those premises to be cut off or reduced, or for the pipe to be disconnected, for 
the purposes of the carrying out of any necessary works.
(6) Without prejudice to the provisions of sections 233 and 372 of the [1986 c. 45.] Insolvency Act 
1986 (conditions of supply after insolvency), where a demand for the purposes of subsection (2) above 
has been made to a water undertaker in respect of any premises, the undertaker may make any one or 
more of the following a condition of providing his first supply of water in compliance with that demand, that 
is to say—
(a) in a case where the demand is made as a consequence of a supply having been cut off by 
reason of any person's failure to pay any charges, that the person serving the notice has paid any
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amount owed by him to the undertaker in respect of a supply of water to those premises or in
respect of expenses incurred in cutting off any such supply;
(b) that such a requirement as may be imposed under subsection (5) of sectiori 51 below ha 
been complied with or, in a case where such a requirement could be imposed but for there 
already being such a cistern as is mentioned in that subsection, that the cistern and its float-
operated valve are in good repair; . . ^
(c) that there is no contravention in relation to the water fittings used or to be used in connechon 
with the supply of water to those premises, or with the use of water in those premises, of such of 
the requirements of regulations under section 62 below as are prescribed for the purposes of this
paragraph; and . .
(d) that every such step has been taken as has been specified in any notice served under
section 63 below in relation to those premises on any person.
(7) Any duty imposed on a water undertaker under this section to provide a supply of water to any 
premises, or to maintain a connection between a water main and a service pipe by which such a supply is 
provided, shall be owed to the consumer; and any breach by a water undertaker of any duty imposed by 
this section which causes any person to whom the duty is owed to sustain loss or damage shall be 
actionable at the suit of that person.
(8) In any proceedings brought against a water undertaker in pursuance of subsection (7) above in 
respect of a breach of duty which has caused any person to sustain loss or damage it shall be a defence 
for the undertaker to show that it took all reasonable steps and exercised all due diligence to avoid the 
breach.
Supply of water for non-domestic purposes.
46—(1) This section applies where the owner or occupier of any premises in the area of a water 
undertaker requests the undertaker to provide a supply of water to those premises and—
(a) the premises are premises which do not consist in the whole or any part of a building; or
(b) the requested supply is for purposes other than domestic purposes.
(2) Subject to the following provisions of this section and to sections 49 and 63 below, where this
section applies, it shall be the duty of the undertaker, in accordance with such terms and conditions as
may be determined under this section—
(a) to take any such steps as may be so determined in order to enable the undertaker to provide 
the requested supply; and
(b) having taken any such steps, to provide that supply.
(3) A water undertaker shall not be required by virtue of this section to provide a new supply to any
premises, or to take any steps to enable it to provide such a supply, if—
(a) the provision of that supply or the taking of those steps would—
(i) require the undertaker, in order to meet all its existing obligations to supply water for
domestic or other purposes, together with its probable future obligations to supply 
buildings and parts of buildings with water for domestic purposes, to incur unreasonable 
expenditure in carrying out works; or
(ii) otherwise put at risk the ability of the undertaker to meet any of the existing or
probable future obligations mentioned in sub-paragraph (i) above;
or
(b) there is a contravention in relation to the water fittings used or to be used in connection with 
the supply of water to those premises, or with the use of water in those premises, of such of the 
requirements of regulations under section 62 below as are prescribed for the purposes of this 
paragraph.
(4) Subject to subsection (5) below and without prejudice to the provisions of sections 233 and 372 of 
the [1986 c. 45.] Insolvency Act 1986 (conditions of supply after insolvency), any terms or conditions or 
other matter which falls to be determined for the purposes of a request made by any person to a water 
undertaker under subsection (2) above shall be determined by agreement between that person and the 
water undertaker or, in default of agreement, shall be determined by the Director according to what 
appears to him to be reasonable; and the Director shall also determine any dispute arising between such 
a person and a water undertaker by virtue of subsection (3) above.
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(5) The Director may, Instead of himself making a determination under subsection (4) above, refer any 
matter submitted to him for determination under that subsection to the arbitration of such person as he 
may appoint.
(6) For the purposes of any determination under this section by the Director or any person appointed
^ (a) it shall be for a water undertaker to show that it should not be required to comply with a
request for the purposes of subsection (2) above;
(b) the charges in respect of a supply provided in compliance with such a request shall not be 
determined by the Director or such a person except in so far as at the time of the request no 
provision is in force by virtue of a scheme under section 76 below in respect of supplies of the 
applicable description; and
(c) in so far as charges in respect of such a supply do fall to be determined they shall be 
determined having regard to the desirability of the undertaker's recovering the expenses of 
complying with its obligations under this section and of securing a reasonable return on its 
capital;
and, to the extent that paragraph (b) above excludes any charges from a determination under this 
section, those charges shall be fixed from time to time by a scheme under the said section 76 but 
not otherwise.
(7) Where—
(a) a request has been made by any person to a water undertaker for the purposes of subsection 
(2) above; and
(b) the steps which the undertaker is required to take by virtue of that request include steps for 
the purpose of obtaining any necessary authority for or agreement to any exercise by the 
undertaker of any of its powers or to the carrying out by the undertaker of any works, the failure of 
the undertaker to acquire the necessary authority or agreement shall not affect any liability of that 
person, under any term or condition in accordance with which those steps are taken, to re­
imburse the undertaker in respect of some or all of the expenses incurred by the undertaker in 
taking those steps.
(8) Nothing in this section shall impose any duty on a water undertaker to provide a supply of water to 
any premises during any period during which it is reasonable for the supply of water to those premises to 
be cut off or reduced for the purposes of the carrying out of any necessary works.
(9) The duty of a water undertaker to supply water under this section at the request of any person and 
any terms and conditions determined under this section in default of agreement between the undertaker 
and that person shall have effect as if contained in such an agreement.
Duty to provide a supply of water etc. for fire-fighting.
47.—(1 ) It shall be the duty of a water undertaker to allow any person to take water for extinguishing 
fires from any of its water mains or other pipes on which a fire-hydrant is fixed.
(2) Every water undertaker shall, at the request of the fire authority concerned, fix fire-hydrants on its 
water mains (other than its trunk mains) at such places as may be most convenient for affording a supply 
of water for extinguishing any fire which may break out within the area of the undertaker.
(3) A water undertaker shall, at the request of the owner or occupier of any factory or place of 
business, fix a fire-hydrant, to be used for extinguishing fires and not other purposes, at such place on 
any suitable water main or other pipe of the undertaker as is as near as conveniently possible to that 
factory or place of business.
(4) It shall be the duty of every water undertaker to keep every fire-hydrant fixed on any of its water 
mains or other pipes in good working order and, for that purpose, to replace any such hydrant when 
necessary.
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(5) It shall be the duty of a water undertaker to ensure that a fire authority has been supplied by the 
undertaker with all such keys as the authority may require for the fire-hydrants fixed on the water mams or 
other pipes of the undertaker.
(6) The expenses incurred by a water undertaker in complying with its obligations under subsections
(2) to (5) above shall be borne— . , ^ ..
(a) in the case of a hydrant fixed in pursuance of a request made (whether before or after the 
transfer date) by the owner or occupier of a factory or place of business, by the owner or occupier 
for the time being of that factory or place, according to whether the person who made the original 
request did so in his capacity as owner or occupier; and
(b) in any other case, by the fire authority concerned.
(7) Nothing in this section shall require a water undertaker to do anything which it is unable to do by 
reason of the carrying out of any necessary works.
(8) The obligations of a water undertaker under this section shall be enforceable under section 20 
above by the Secretary of State; and, in addition, where a water undertaker is in breach of a duty under 
this section the undertaker shall be guilty of an offence and liable—
(a) on summary conviction, to a fine not exceeding the statutory maximum;
(b) on conviction on indictment, to a fine.
(9) In any proceedings against any water undertaker for an offence under subsection (8) above it shall 
be a defence for that undertaker to show that it took all reasonable steps and exercised all due diligence 
to avoid the commission of the offence.
(10) For the purposes of subsection (3) above a water main or other pipe is suitable, in relation to a 
factory or place of business, if—
(a) it is situated in a street which is in or near to that factory or place of business; and
(b) it is of sufficient dimensions to carry a hydrant and is not a trunk main.
(11) In this section—
"factory" has the same meaning as in the [1961 c. 34.] Factories Act 1961; and 
"fire authority" has the same meaning as in the [1947 c. 41.] Fire Services Act 1947.
Duty to supply water for other public purposes.
48.—(1) A water undertaker shall, at the request of a sewerage undertaker, highway authority or 
local authority, provide, from such of its pipes as are of an appropriate capacity, a supply of water for
cleansing sewers and drains, for cleansing and watering highways or, as the case may be, for supplying
any public pumps, baths or wash-houses.
(2) A supply of water provided by a water undertaker under this section shall be provided upon such 
terms and conditions as may be reasonable.
(3) A water main or other pipe of a water undertaker shall be treated as of an appropriate capacity for 
the purposes of this section if and only if it has a fire-hydrant fixed on it.
(4) Nothing in this section shall require a water undertaker to do anything which it is unable to do by 
reason of the carrying out of any necessary works.
(5) The obligations of a water undertaker under this section shall be enforceable under section 20 
above by the Director.
Powers to disconnect service pipes and cut off supplies.
49.—(1) Subject to the following provisions of this section and, in the case of a supply provided 
under section 46 above, to any terms or conditions determined under that section, a water undertaker 
may disconnect a service pipe which for the purposes of providing a supply of water to any premises is 
connected with any water main of that undertaker, or may otherwise cut off a supply of water to any 
premises, if—
(a) it is reasonable for the disconnection to be made, or the supply to be cut off, for the purposes 
of the carrying out of any necessary works;
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(b) the occupier of the premises—
(i) is liable (whether in his capacity as occupier or under any agreement with the 
undertaker) to pay charges due to the undertaker in respect of the supply of water to 
those premises; and
(ii) has failed to do so before the end of the period of seven days beginning with the day
after he is served with notice requiring him to do so;
°c) notice specifying the time after which a supply of water to those premises will no longer be 
required has been served on the undertaker by a consumer and that time has passed.
(2) The power of a water undertaker by virtue of paragraph (a) of subsection (1) above to cut off a 
supply of water shall include power to reduce a supply of water; and, except in an emergency or in the 
case of a reduction which is immaterial, the power of a water undertaker by virtue of that paragraph to cut 
off or reduce a supply shall be exercisable in relation to any premises only after the undertaker has 
served reasonable notice on the consumer of the proposal for the carrying out of the necessary works.
(3) Where a water undertaker exercises its power by virtue of the said paragraph (a) to make any 
disconnection or to cut off or reduce a supply of water to any premises for the purposes of the carrying
out of any necessary works, it shall owe a duty to the consumer to secure—
(a) that those works are carried out with reasonable dispatch; and
(b) that any supply of water to those premises for domestic purposes is interrupted for more than 
twenty-four hours for the purposes of the carrying out of those works only if an emergency supply 
has been made available (whether or not in pipes) within a reasonable distance of those 
premises;
and any breach by a water undertaker of that duty which causes any person to whom it is owed 
to sustain loss or damage shall be actionable at the suit of that person.
(4) Where a water undertaker has served a notice for the purposes of paragraph (b) of subsection (1 ) 
above on a person who, within the period of seven days mentioned in that paragraph, serves a notice on 
the undertaker stating that he disputes his liability to pay the charges in question, the undertaker shall not 
exercise his power by virtue of that paragraph in relation to any premises except at a time when that 
person is the occupier of the premises and—
(a) the undertaker is able to enforce a judgment against that person for the payment of the 
charges in question; or
(b) that person is in breach of an agreement entered into, since the service of his notice, for the 
purpose of avoiding or settling proceedings by the undertaker for the recovery of those charges.
(5) A water undertaker which exercises its power by virtue of the said paragraph (b) to disconnect any 
pipe or otherwise to cut off any supply of water may recover, from the person in respect of whose liability 
the power is exercised, any expenses reasonably incurred by the undertaker in making the disconnection 
or in otherwise cutting off the supply.
(6) Where—
(a) a water undertaker has power by virtue of the said paragraph (b) to disconnect any pipe to 
any premises, or otherwise to cut off any supply to any premises; and
(b) a supply of water is provided to those premises and to other premises wholly or partly by the 
same service pipe, the undertaker may exercise that power so as to cut off the supply to those 
other premises if and only if the same person is the occupier of the premises in relation to which 
the charges are due and of the other premises.
(7) No person shall be liable to a water undertaker for any expenses incurred by the undertaker in 
exercising the power conferred on the undertaker by virtue of paragraph (c) of subsection (1 ) above.
(8) Where a water undertaker disconnects a service pipe to any inhabited house, or otherwise cuts off 
a supply of water to such a house, without restoring that supply before the end of the period of twenty- 
four hours beginning with the time when it is cut off, the undertaker shall, no later than forty-eight hours 
after that time, serve notice that it has cut off that supply on the local authority in whose area the house is 
situated.
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(9) *  pipe to any premises, or otherwise cuts off a supply of water to any
premises. In a case In which It has no power to do so under this section, section 63 below or any
m ^ ^ rË œ n n L t ln g  any such pipe or cutting off any such supply falls, without reasonable 
excuse, to comply with any requirement of this section, that section or, as the case may be, the 
other enactment in pursuance of which it disconnects the pipe or cuts off the supply, or
(c) fails without reasonable excuse, to serve a notice on a local authority as required by 
subsection (8) above, shall be guilty of an offence and liable, on summary conviction, to a fine not 
exceeding level 3 on the standard scale.
Power to require separate service pipes.
50. (1) Subject to the following provisions of this section, a water undertaker may require the
provision of a separate service pipe to any premises within its area which—
(a) consist in a house or any other building or part of a building, being, in the case of a part of a 
building, a part which is separately occupied; and
(b) are already supplied with water by the undertaker but do not have a separate service pipe.
(2) Where the supply of water to two or more houses was provided to those houses before 15th April 
1981 wholly or partly by the same service pipe and continues to be so provided, the water undertaker 
shall not require the provision of separate service pipes to those houses until—
(a) the service pipe, in so far as it belongs to a person other than the undertaker, becomes so 
defective as to require renewal or is no longer sufficient to meet the requirements of those 
houses;
(b) a payment in respect of the supply of water to any of those houses remains unpaid after the 
end of the period for which it is due;
(c) the houses are, by structural alterations to one or more of them, converted into a larger 
number of houses;
(d) the owner or occupier of any of those houses has interfered with, or allowed another person 
to interfere with, the existing service pipe and thereby caused the supply of water to any house to 
be interfered with; or
(e) the undertaker has reasonable grounds for believing that such interference as is mentioned in 
paragraph (d) above is likely to take place.
(3) If, in the case of any such premises as are described in subsection (1) above, the water undertaker 
which provides a supply of water to those premises serves notice on the consumer requiring the provision 
of a separate service pipe and setting out the power of the undertaker under subsection (4) below—
(a) that consumer shall, within three months after the service of the notice, lay so much of the 
required pipe as the undertaker is not under a duty to lay by virtue of paragraph (b) below;
(b) sections 42 to 44 above shall apply as if that consumer had, by a notice under the said 
section 42, required the undertaker to connect the separate service pipe to those premises with 
the undertaker's water main;
(c) that consumer shall be presumed, without prejudice to his power to make further demands 
and requests—
(i) in so far as those premises were provided before the service of the notice with a 
supply of water for domestic purposes, to have made a demand for the purposes of 
section 45 above that such a supply is provided by means of the separate service pipe; 
and
(ii) in so far as those premises were provided before the service of the notice with a 
supply of water for other purposes, to have requested the undertaker to provide the same 
supply by means of that pipe as was provided before the service of the notice;
and
(d) on providing a supply of water to those premises by means of the separate service pipe, the 
undertaker may cut off any supply replaced by that supply and may make such disconnections of 
pipes by which the replaced supply was provided as it thinks fit.
(4) If a person upon whom a notice has been served for the purposes of subsection (3) above fails to 
comply with the notice, the water undertaker may itself carry out the works which that person was
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required to carry out and may recover the expenses reasonably Incurred by the undertaker In doing so 
from that person.
(5) Without prejudice to the power of a water undertaker by virtue of paragraph (b) of subsection (3) 
above to impose conditions under section 43 above or to the power conferred by virtue of paragraph (d) 
of that subsection, any works carried out by a water undertaker by virtue of the provisions of the said 
paragraph (b) or of subsection (4) above shail be necessary works for the purposes of sections 45 to 49 
above and section 51 beiow.
Constancy and pressure of water supplies
Duty as respects constant supply and pressure.
51 __(1) Subject to the foiiowing provisions of this section, it shaii be the duty of a water undertaker 
to cause the water in such of its water mains and other pipes as—
(a) are used for providing suppiies of water for domestic purposes; or
(b) have fire-hydrants fixed on them,
to be iaid on constantiy and at such a pressure as wiii cause the water to reach to the top of the top-most 
storey of every buiiding within the undertaker's area.
(2) Nothing in subsection (1 ) above shaii require a water undertaker to provide a supply of water at a 
height greater than that to which it wiii flow by gravitation through its water mains from the service 
reservoir or tank from which that supply is taken; and for the purposes of this section a water undertaker 
shaii be entitled to choose the service reservoir or tank from which any supply is to be taken.
(3) Nothing in subsection (1) above shaii impose any duty on a water undertaker to maintain the 
constancy or pressure of any supply of water during any period during which it is reasonable for that 
supply to be cut off or reduced for the purposes of the carrying out of any necessary works.
(4) The Secretary of State may by order modify the application of the preceding provisions of this 
section in relation to any water undertaker; but the Secretary of State shall not make such an order 
except—
(a) in accordance with Schedule 7 to this Act; and
(b) on an application made in accordance with that Schedule by the Director or by the water 
undertaker in relation to which the order is made.
(5) A water undertaker may—
(a) require that any premises consisting in—
(i) any building or part of a building the supply of water to which need not, in accordance 
with provision contained in or made under this Act, be constantiy laid on under pressure; 
or
(ii) any relevant house to which water is required to be delivered at a height greater than 
10.5 metres beiow the draw-off level of the service reservoir or tank from which a supply 
of water is being provided by the undertaker to those premises, shaii be provided with a 
cistern which has a float-operated valve and is fitted on the pipe by means of which water 
is supplied to those premises; and
(b) in the case of such a house as is mentioned in paragraph (a)(ii) above, require that the 
cistern shaii be capable of holding sufficient water to provide an adequate supply to the house for 
a period of twenty-four hours.
(6) If, where a water undertaker provides a supply of water to any premises, the consumer, after 
having been required to do so by notice served on him by the undertaker, fails before the end of the 
period specified in the notice, being a period of not less than twenty-eight days beginning with the day 
after the service of the notice—
(a) to provide a cistern in accordance with a requirement under subsection (5) above; or
(b) to put any such cistern and its float-operated valve into good repair, the water undertaker 
may itself provide a cistern, or execute any repairs necessary to prevent waste of water, and may 
recover the expenses reasonably incurred by it in doing so from the owner of the premises.
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(7) The power of the Secretary of State to make an order under subsection (4) above shall be 
exercisable by statutory Instrument subject to annulment In pursuance of a resolution of either House of
Parliament; and such an order may— . . .  * „  k»# tho nrHpr(a) require the payment of compensation by a water undertaker to persons affected by the order,
(b) make different provision for different cases, including different provision in relation to different
persons, circumstances or localities; and , ,
(c) contain such supplemental, consequential and transitional provision as the Secretary of State
considers appropriate. _ _ ^
(8) The obligations of a water undertaker under this section shall be enforceable under section 20 
above by the Secretary of State; and, in addition, where a water undertaker is in breach of a duty under 
this section the undertaker shaii be guilty of an offence and liable—
(a) on summary conviction, to a fine not exceeding the statutory maximum;
(b) on conviction on indictment, to a fine.
(9) In any proceedings against any water undertaker for an offence under subsection (8) above it shall 
be a defence for that undertaker to show that it took ail reasonable steps and exercised ail due diligence 
to avoid the commission of the offence.
(10) In this section "relevant house" means—
(a) a house the erection of which is commenced on or after the transfer date; or
(b) a house in relation to which any such requirement as is mentioned in subsection (5) above 
could have been imposed under any enactment having effect immediately before the transfer 
date in relation to the person who was supplying water to that house immediately before that 
date.
Quality and sufficiency of water supplies
Duties of water undertakers with respect to water quality.
52.—(1 ) It shall be the duty of a water undertaker—
(a) when supplying water to any premises for domestic purposes to supply only water which is 
wholesome at the time of supply; and
(b) so far as reasonably practicable, to ensure, in relation to each source or combination of 
sources from which that undertaker supplies water to premises for domestic purposes, that there 
is, in general, no deterioration in the quality of the water which is supplied from time to time from 
that source or combination of sources.
(2) For the purposes of this section and section 53 beiow and subject to subsection (3) beiow, water 
supplied by a water undertaker to any premises shall not be regarded as unwholesome at the time of 
supply where it has ceased to be wholesome only after leaving the undertaker's pipes.
(3) For the purposes of this section where water supplied by a water undertaker to any premises would 
not otherwise be regarded as unwholesome at the time of supply, that water shall be regarded as 
unwholesome at that time if—
(a) it has ceased to be wholesome after leaving the undertaker's pipes but while in a pipe which 
is subject to water pressure from a water main or which would be so subject but for the closing of 
some valve; and
(b) it has so ceased in consequence of the failure of the undertaker, before supplying the water, 
to take such steps as may be prescribed for the purpose of securing the elimination, or reduction 
to a minimum, of any prescribed risk that the water would cease to be wholesome after leaving 
the undertaker's pipes.
(4) The provisions of this section shaii apply in relation to water which is supplied by a water
undertaker whether or not the water is water which the undertaker is required to supply by virtue of any
provision of this Act.
(5) The duties of a water undertaker under this section shall be enforceable under section 20 above by 
the Secretary of State.
Regulations for preserving water quality.
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53—(1) The Secretary of State may by regulations require a water undertaker to take ail such steps 
as may be prescribed for the purpose of securing compliance with section 52 above; and, without 
prejudice to the generality of that power, regulations under this subsection may impose an obligation on a
water undert^ake^^^ steps as may be prescribed for monitoring and recording whether the water
which that undertaker suppiies to premises for domestic purposes is wholesome at the time of
(bj^^o take ail such steps as may be prescribed for monitoring and recording the quality of the 
water from any source, or combination of sources, which that undertaker uses or is proposing to 
use for supplying water to any premises for domestic purposes;
(c) to ensure that a source which that undertaker is using or proposing to use for supplying water 
for domestic purposes is not so used until prescribed requirements for establishing the quality of 
water which may be supplied from that source have been compiled with;
(d) to keep records of the localities within which all the premises supplied with water for domestic 
purposes by that undertaker are normally supplied from the same source or combination of 
sources;
(e) to comply with prescribed requirements with respect to the analysis of water samples or with 
respect to internal reporting or organisational arrangements.
(2) Without prejudice to subsection (1) above, the Secretary of State may by regulations make 
provision with respect to the use by water undertakers, for the purposes of or in connection with the 
carrying out of their functions, of such processes and substances, and of products that contain or are 
made with such substances or materials, as he considers might affect the quality of any water; and, 
without prejudice to the generality of that power, regulations under this subsection may—
(a) forbid the use by water undertakers of processes, substances and products which have not 
been approved under the regulations or which contravene the regulations;
(b) for the purposes of provision made by virtue of paragraph (a) above, require processes, 
substances and products used by water undertakers to conform to such standards as may be 
prescribed by or approved under the regulations;
(c) impose such other requirements as may be prescribed with respect to the use by water 
undertakers of prescribed processes, substances and products;
(d) provide for the giving, refusal and revocation, by prescribed persons, of approvals required 
for the purposes of the regulations, for such approvals to be capable of being made subject to 
such conditions as may be prescribed and for the modification and revocation of any such 
condition;
(e) impose obligations to furnish prescribed persons with information reasonably required by 
those persons for the purpose of carrying out functions under the regulations;
(f) provide for a contravention of the regulations to constitute—
(i) a summary offence punishable, on summary conviction, by a fine not exceeding level 
5 on the standard scale or such smaller sum as may be prescribed; or
(ii) an offence triable either way and punishable, on summary conviction, by a fine not 
exceeding the statutory maximum and, on conviction on indictment, by a fine;
and
(g) require prescribed charges to be paid to persons carrying out functions under the regulations.
(3) The Secretary of State may by regulations require a water undertaker—
(a) to publish information about the quality of water supplied for domestic purposes to any 
premises by that undertaker; and
(b) to provide information to prescribed persons about the quality of water so supplied.
(4) Regulations under subsection (3) above—
(a) shaii prescribe both the information which is to be published or provided in pursuance of the 
regulations and the manner and circumstances in which it is to be published or provided;
(b) may require the provision of information by a water undertaker to any person to be free of 
charge or may authorise it to be subject to the payment by that person to the undertaker of a 
prescribed charge; and
(c) may impose such other conditions on the provision of information by a water undertaker to 
any person as may be prescribed.
Offence of supplying water unfit for human consumption.
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54.—(1) Subject to subsection (3) below, where a water undertaker supplies water by means of 
pipes to any premises and that water is unfit for human consumption, the undertaker shaii be guilty of an
offence and liable— . . . . . .
(a) on summary conviction, to a fine not exceeding the statutory maximum,
(b) on conviction on indictment, to a fine. . .. .. , ,
(2) For the purposes of section 177 beiow and any other enactment under which an individual is guilty 
of an offence by virtue of subsection (1) above the penalty on conviction on indictment of an offence 
under this section shall be deemed to include imprisonment (in addition to or instead of a fine) for a term 
not exceeding two years.
(3) In any proceedings against any water undertaker for an offence under this section it shall be a
defence for that undertaker to show that it—
(a) had no reasonable grounds for suspecting that the water would be used for human
consumption; or , . .  r *
(b) took ail reasonable steps and exercised ail due diligence for securing that the water was fit 
for human consumption on leaving its pipes or was not used for human consumption.
(4) Proceedings for an offence under this section shaii not be instituted except by the Secretary of 
State or the Director of Public Prosecutions.
Provision of water where piped supplies insufficient or unwholesome.
55.—(1) Where—
(a) it is not practicable at reasonable cost for a water undertaker, by supplying water in pipes, to 
provide or maintain such a supply of wholesome water to any particular premises in its area as 
(so far as those premises are concerned) is sufficient for domestic purposes;
(b) it is practicable at reasonable cost for the undertaker to provide such a supply to those 
premises otherwise than in pipes;
(c) the insufficiency or unwhoiesomeness of the supply of water for domestic purposes to those 
premises is such as to cause a danger to life or health; and
(d) the local authority in whose area those premises are situated notify the undertaker of that 
danger and require the undertaker to provide a supply otherwise than in pipes, it shaii be the duty 
of the undertaker, for such period as may be required by that local authority, to provide any 
supply to those premises which it is practicable at reasonable cost to provide otherwise than in 
pipes and which it is required to provide by that authority.
(2) Where under subsection (1 ) above a local authority require the provision by a water undertaker of a 
supply of water to any premises, that authority—
(a) shaii be liable to the undertaker for any charges payable by virtue of Chapter IV of this Part in 
respect of the provision of that supply; but
(b) shaii have power to recover the whole or any part of any charges paid by virtue of this 
subsection from the owner or occupier of the premises to which the supply is provided.
(3) In this section references to the provision of a supply of water to any premises otherwise than in 
pipes shall have effect, in a case in which it is practicable at reasonable cost to provide a supply (whether 
or not in pipes) to a place within a reasonable distance of those premises, as including references to the 
provision of a supply to that place.
(4) The duty of a water undertaker under subsection (1) above shaii be enforceable under section 20 
above by the Secretary of State.
General functions of local authorities in relation to water quality.
56.—(1) It shall be the duty of every local authority to take ail such steps as they consider 
appropriate for keeping themselves informed about the whoiesomeness and sufficiency of water suppiies 
provided to premises in their area, including every private supply to any such premises.
(2) It shall be the duty of a local authority to notify any water undertaker of anything appearing to the 
authority to suggest—
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(a) that any supply by that undertaker of water for domestic purposes to any premises in the area 
of that authority is, has been or is iikely to become unwholesome or (so far as any such premises
are concerned) insufficient for those purposes; , . . c .rh
(b) that the unwhoiesomeness or insufficiency of any such supply is, was or is Iikely to be such
as to cause a danger to life or health; or wux u • u
(c) that the duty imposed on that undertaker by virtue of section 52(1 )(b) above is being, has
been or is likely to be so contravened as to affect any supply of water to premises in that area; 
and it shall be the duty of a local authority to require the provision of a supply in pursuance of 
section 55 above whenever, in a case failing within paragraph (a) of subsection (1) of mat 
section, they are satisfied, in relation to any premises in their area, as to the matters specified in 
paragraphs (b) and (c) of that subsection.
(3) Where a local authority have notified a water undertaker of any such matter as is mentioned in 
subsection (2) above, it shaii be the duty of that authority, if they are not satisfied that ail such remedial 
action as is appropriate wiii be taken by the undertaker, to inform the Secretary of State about the 
contents of the notification.
(4) It shall be the duty of a local authority to comply with any direction given by the Secretary of State 
to that authority, to authorities of a description applicable to that authority or to local authorities generally 
as to—
(a) the cases and circumstances in which they are or are not to exercise any of the powers
conferred on them by this Chapter in relation to private supplies; and
(b) the manner in which those powers are to be exercised.
(5) The Secretary of State may by regulations make such provision, supplementing the provisions of 
this section, as he considers appropriate for—
(a) imposing duties and conferring powers on local authorities with respect to the acquisition of 
information about the quality and sufficiency of water suppiies provided to premises in their areas; 
and
(b) regulating the performance of any duty imposed by or under this section.
(6) Without prejudice to the generality of subsection (5) above, regulations under that subsection 
may—
(a) prescribe the matters to be taken into account by a local authority in determining, for the 
purposes of subsection (1 ) above, what is appropriate;
(b) provide, for the purposes of the exercise or performance of any power or duty conferred or 
imposed on a local authority by or under this section, for such samples of water to be taken and 
analysed at such times and in such manner as may be prescribed;
(c) authorise local authorities to exercise or perform any such power or duty through prescribed 
persons;
(d) provide for the recovery by a local authority from prescribed persons of such amounts as may 
be prescribed in respect of expenses reasonably incurred by the authority in the exercise of any 
such power or the performance of any such duty.
Remedial powers of local authorities In relation to private supplies.
57.—(1) Subject to the foiiowing provisions of this section, where a local authority are satisfied in 
relation to any premises in their area which are supplied with water for domestic purposes by means of a 
private supply—
(a) that any water which is being, has been or is likely to be supplied for those purposes to those 
premises by means of that private supply is not, was not or, as the case may be, is likely not to 
be wholesome; or
(b) that that private supply is failing, has failed or is iikely to fail to provide to any house on those 
premises such a supply of wholesome water as (so far as that house is concerned) is sufficient 
for domestic purposes,
the authority may serve a notice in relation to that private supply on one or more of the relevant 
persons.
(2) A notice under this section in relation to a private supply of water to any premises shaii—
(a) give particulars of the matters mentioned in subsection (1) above in respect of which the 
notice is served;
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(b) specify the steps which, in the opinion of the authority serving the notice, are required to be 
taken for ensuring that there is a supply of water to those premises which is both wholesome and 
(so far as any house on those premises is concerned) sufficient for domestic purposes,
(c) specify a period, ending not less than twenty-eight days after the day on which the notice is 
served, within which any representations or objections with respect to the notice must be 
received by that authority; and
(d) state the effect in relation to that notice of section 58(2) and (3) beiow.
(3) Subject to section 58 beiow, where a local authority serve a notice under this section on any
relevant person they may do one or more of the foiiowing, that is to say— rxu *
(a) by that notice designate as steps to be taken by the authority themselves such of the steps 
specified in the notice as they consider it appropriate to so designate;
(b) by that notice require that person, within such reasonable period as may be specified in the 
notice, to take one or more of the steps so specified;
(c) by that notice require that person, at such times as may be determined in accordance with 
provision contained in the notice, to make to another relevant person or to that authority such 
payments as may be so determined in respect of expenses reasonably incurred by that other 
person or that authority in taking any step specified in the notice;
(d) by that notice undertake from time to time to make such payments to that person as may be 
so determined in respect of expenses reasonably incurred by that person in taking any step 
specified in the notice.
(4) The power of a local authority to serve a notice under this section specifying the steps which are
required to be taken in relation to any source from which a private supply is provided both to premises in
the area of that authority and to premises in the area of another local authority shall be exercisable only 
where—
(a) the other authority consent to the service of the notice; or
(b) the authorities act jointly in exercising their respective powers under this section in relation to
that source.
(5) The powers conferred by this section and section 58 below shall be so exercised in relation to a 
private supply of water to any premises where there is no house as to secure that no local authority are 
required to bear any of the expenses incurred (whether by the authority or by any other person) in taking 
any steps for ensuring that the supply is wholesome which are specified in any notice under this section.
(6) The steps that a relevant person may be required by a notice under this section to take in relation 
to any premises shaii include—
(a) requiring a supply of water to be provided to those premises by a water undertaker or by any 
other person; and
(b) taking such steps for the purpose of securing that such a requirement is compiled with, and of 
enabling such a supply to be so provided, as may be specified in the notice.
(7) For the purposes of this section and section 58 beiow the relevant persons, in relation to a private 
supply of water to any premises in the area of a local authority, are the owners and occupiers of those 
premises and (whether or not the source of the private supply is in that authority's area) the owners and 
occupiers of the premises where that source is situated and any other person who exercises powers of 
management or control in relation to that source.
Effect, confirmation and variation of notice under section 57.
58.—(1) Subject to subsection (2) below, a notice served by a local authority under section 57 
above shaii not take effect until the end of the period specified in the notice as the period within which 
representations or objections with respect to the notice must be received by that authority.
(2) Where any written representation or objection with respect to a notice by a local authority under 
section 57 above is received by the authority, before the end of the period specified in the notice, from a 
person on whom the notice was served, that notice shaii not take effect unless—
(a) the notice is submitted by the authority to the Secretary of State and is confirmed by him 
either with or without modifications; or
(b) the representation or objection is withdrawn.
(3) If a local authority submit a notice under section 57 above to the Secretary of State for 
confirmation, the Secretary of State—
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(a) shall consider whether the notice should be confirmed and whether, if it is confirmed, it
should be confirmed with or without modifications;
(b) may, with respect to the matters specified in the notice or any proposed modification of it, 
direct the iocai authority to serve a notice under section 57 above, in such terms as may be 
specified in the direction, on any relevant person who has not previously been so served;
(c) may, for the purposes of paragraph (a) or (b) above—
(i) cause a local inquiry to be held; or
(ii) afford to the local authority, and to every person who has made representations or 
objections with respect to the notice or a proposed direction under paragraph (b) above, 
an opportunity of appearing before and being heard by a person appointed by the 
Secretary of State for the purpose;
(d) if he is satisfied that the person on whom any notice to be served in pursuance of a direction 
under paragraph (b) above has had a proper opportunity of having his representations or 
objections with respect to the proposal for the direction considered, may dispense iri relation to 
the notice so served with the provisions of subsections (1) and (2) above and of section 57(2)(c) 
and (d) above.
(4) Where the Secretary of State confirms a notice under section 57 above (whether with or without 
modifications)—
(a) he, or if he so directs, the local authority concerned shaii serve notice of that confirmation on 
every person originally served with the notice under that section; and
(b) that notice shaii take effect, with any modifications made by the Secretary of State, at such 
time as may be specified in the notice served under this subsection.
(5) Where any relevant person who is required by virtue of a notice under section 57 above to take any 
step in relation to any premises fails to take that step within the period specified in the notice, the 
authority which served the notice may, in accordance with any applicable provision having effect by virtue 
of section 59 beiow, take that step themselves.
(6) Where any step is taken by a iocai authority in relation to any premises by virtue of subsection (5) 
above—
(a) the authority may recover from the person who failed to take that step within the specified 
period any expenses reasonably incurred by the authority in taking that step; and
(b) for the purposes of any requirement under which payments are required to be made to that 
person by any person other than the authority, sums paid by virtue of paragraph (a) above in 
respect of the taking of any step shaii be deemed to be expenses incurred in the taking of that 
step by the person who failed to take it.
(7) Nothing in this Act shail confer any right of action on any person in respect of any loss or damage 
sustained by that person in consequence of the failure by any other person to take any step specified in a 
notice under section 57 above; but any sum required to be paid to any person by virtue of any 
requirement or undertaking contained in such a notice shail be recoverable by that person from the 
person who is required to pay it.
(8) Any requirement which is imposed by virtue of a notice under section 57 above on the owner or 
occupier of any premises and is expressed to bind those premises in relation to the owners or occupiers 
from time to time shall bind successive owners or, as the case may be, occupiers of those premises and 
shaii be a local land charge.
(9) Subject to subsection (10) below, a local authority may by notice served on any person modify or 
revoke the effect in relation to that person of any notice under section 57 above or this subsection 
(including a notice which has been confirmed, with or without modifications, by the Secretary of State).
(10) Section 57(2)(c) and (d) and subsections (1) to (4) above shaii apply, as they apply in relation to a 
notice under section 57 above, in relation to any notice served by a iocai authority on any person under 
subsection (9) above except where the notice—
(a) extends the period within which any step is required to be taken by that person; or
(b) discharges, postpones or abates any obligation of that person to make a payment to the iocai 
authority.
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Incidental powers of local authorities.
59—(1) Subject to subsection (4) beiow, a iocai authority may serve on any person a notice 
requiring him to furnish that authority, within a period or at times specified in the notice and in a form and 
manner so specified, with such information as is reasonably required by that authority for the purpose of 
exercising or performing any power or duty conferred or imposed on that authority by or under any of 
sections 56 to 58 above.
(2) Any person designated in writing for the purpose by any local authority may—
(a) enter any premises for the purpose, in relation to any private supply, of—
(I) determining whether, and if so in what manner, any power or duty conferred or 
imposed on that authority by or under any of sections 56 to 58 above should be 
exercised or performed; or
(ii) exercising any such power or performing any such duty;
(b) enter any premises to which a supply of water is provided by a water undertaker for the 
purpose, in relation to a supply so provided, of determining whether, and if so in what manner, 
such a power should be exercised or such a duty performed or of exercising such a power or 
performing such a duty; or
(c) carry out such inspections, measurements and tests on premises entered by that person or of 
articles found on any such premises, and take away such samples of water or of any land or 
articles, as the local authority—
(i) consider appropriate for the purposes of any such power or duty; and
(ii) have authorised that person to carry out or take away.
(3) Without prejudice to any power exercisable by virtue of a warrant under section 178 below, no 
person shall make an entry into any premises by virtue of this section except—
(a) in an emergency; or
(b) at a reasonable time and after twenty-four hours' notice of the intended entry has been given 
to the occupier of the premises.
(4) The Secretary of State may by regulations make provision for restricting the information which may 
be required under subsection (1) above and for determining the form in which the information is to be so 
required.
(5) A person who fails without reasonable excuse to comply with the requirements of a notice served 
on him under subsection (1 ) above shall be guilty of an offence and liable on summary conviction to a fine 
not exceeding level 5 on the standard scale.
Assessors for the enforcement of water quality.
60.—(1) The Secretary of State may for the purposes of this section appoint persons to act on his 
behalf as technical assessors in relation to some or ail of—
(a) the powers and duties conferred or imposed on him by or under sections 52 to 58 above and 
section 65 below; and
(b) such other powers and duties in relation to the quality and sufficiency of water supplied by a 
water undertaker as are conferred or imposed on him by or under other enactments.
(2) A person appointed under this section shaii—
(a) carry out such investigations as the Secretary of State may require him to carry out for the 
purpose of—
(i) ascertaining whether any duty or other requirement imposed on that undertaker by or 
under any of sections 52 to 55 above is being, has been or is likely to be contravened; or
(ii) advising the Secretary of State as to whether, and if so in what manner, any of the 
powers of the Secretary of State in relation to such a contravention, or any of the powers 
(including the powers to make regulations) which are conferred on him by or under 
sections 52 to 58 above or section 65 beiow, should be exercised;
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^  make such reports to the Secretary of State with respect to any such investigation as the
Secretary of State may require. , „  ^ ,
(3) Without prejudice to the powers conferred by subsection (4) beiow, it shaii be the duty of a water 
undertaker to give a person appointed under this section aii such assistance, and to provide a person so 
appointed with aii such information, as that person may reasonably require for the purpose of carrying out 
any such investigation as is mentioned in subsection (2) above.
(4) Any person appointed under this section who is designated in writing for the purpose by the
Secretary of State may— .. .
(a) enter any premises for the purpose of carrying out any such investigation as is mentioned in
subsection (2) above;
(b) carry out such inspections, measurements and tests on premises entered by that person or of 
articles or records found on any such premises, and take away such samples of water or of any 
land or articles, as that person considers appropriate for the purpose of enabling him to carry out 
any such investigation; or
(c) at any reasonable time require any water undertaker to supply him with copies of, or of 
extracts from, the contents of any records kept for the purpose of complying with any duty or 
other requirement imposed on that undertaker by or under any of sections 52 to 55 above.
(5) Without prejudice to any power exercisable by virtue of a warrant under section 178 beiow, no 
person shall make an entry into any premises by virtue of this section except—
(a) in an emergency; or
(b) at a reasonable time and after twenty-four hours' notice of the intended entry has been given 
to the occupier of the premises.
(6) Any water undertaker which fails to comply with the duty imposed on it by virtue of subsection (3) 
above shaii be guilty of an offence and liable, on summary conviction, to a fine not exceeding level 5 on 
the standard scale.
Contamination, waste and misuse of water
Offences of contaminating, wasting and misusing water etc.
61.—(1) If any person who is the owner or occupier of any premises to which a supply of water is 
provided by a water undertaker intentionally or negligently causes or suffers any water fitting for which he 
is responsible to be or remain so out of order, so in need of repair or so constructed or adapted, or to be 
so used—
(a) that water in a water main or other pipe of a water undertaker or in a pipe connected with 
such a water main or pipe is or is likely to be contaminated by the return of any substance from 
those premises to that main or pipe;
(b) that water that has been supplied by the undertaker to those premises is or is likely to be 
contaminated before it is used; or
(c) that water so supplied is or is iikely to be wasted or, having regard to the purposes for which it 
is supplied, misused or unduly consumed, that person shaii be guilty of an offence and liable, on 
summary conviction, to a fine not exceeding level 3 on the standard scale.
(2) Any person who uses any water supplied to any premises by a water undertaker for a purpose 
other than one for which it is supplied to those premises shaii, unless the other purpose is the 
extinguishment of a fire, be guilty of an offence and liable, on summary conviction, to a fine not exceeding 
level 3 on the standard scale.
(3) Where a person has committed an offence under subsection (2) above the water undertaker in 
question shaii be entitled to recover from that person such amount as may be reasonable in respect of 
any water wasted, misused or improperly consumed in consequence of the commission of the offence.
(4) For the purposes of this section the owner or occupier of any premises shall be regarded as 
responsible for every water fitting on the premises which is not a water fitting which a person other than 
the owner or, as the case may be, occupier is liable to maintain.
Regulations for preventing contamination, waste etc. and with respect to water fittings.
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62—(1) The Secretary of State may by regulations make such provision as he considers
appropriate for any of the foiiowing purposes, that is to say— ^ ^
(a) for securing that water in a water main or other pipe of a water undertaker is not 
contaminated, and that its quality and suitability for particular purposes is not prejudiced, by the 
return of any substance from any premises to that main or pipe;
(b) for securing that water which is in any pipe connected with any such main or other pipe or 
which has been supplied to any premises by a water undertaker is not contaminated, and that its 
quality and suitability for particular purposes is not prejudiced, before it is used;
(c) for preventing the waste, undue consumption and misuse of any water at any time after it has 
left the pipes of a water undertaker for the purpose of being supplied by that undertaker to any
premises; and . . .
(d) for securing that water fittings installed and used by persons to whom water is or is to be 
supplied by a water undertaker are safe and do not cause or contribute to the erroneous 
measurement of any water or the reverberation of any pipes.
(2) Without prejudice to the generality of subsection (1) above, regulations under this section may, for 
any of the purposes specified in that subsection, make provision in relation to such water fittings as may 
be prescribed—
(a) for forbidding the installation, connection or use of the fittings if they have not been approved 
under the regulations or if they contravene the regulations;
(b) for requiring the fittings, for the purposes of provision made by virtue of paragraph (a) above, 
to be of such a size, nature, strength or workmanship, to be made of such materials or in such a 
manner or to conform to such standards as may be prescribed by or approved under the 
regulations;
(c) for imposing such other requirements as may be prescribed with respect to the installation, 
arrangement, connection, testing, disconnection, alteration and repair of the fittings and with 
respect to the materials used in their manufacture;
(d) for the giving, refusal and revocation, by prescribed persons, of approvals required for the 
purposes of the regulations; and
(e) for such approvals to be capable of being made subject to such conditions as may be 
prescribed and for the modification and revocation of any such condition.
(3) Without prejudice as aforesaid, regulations under this section may—
(a) impose separate or concurrent duties with respect to the enforcement of the regulations on 
water undertakers, local authorities and such other persons as may be prescribed;
(b) confer powers on a water undertaker or local authority to carry out works and take other 
steps, in prescribed circumstances, for remedying any contravention of the regulations;
(c) provide for the recovery by a water undertaker or local authority of expenses reasonably 
incurred by the undertaker or authority in the exercise of any power conferred by virtue of 
paragraph (b) above;
(d) repeal or modify the provisions of section 61 above or section 63 beiow;
(e) provide for a contravention of the regulations to constitute a summary offence punishable, on 
summary conviction, by a fine not exceeding level 5 on the standard scale or such smaller sum 
as may be prescribed;
(f) require prescribed charges to be paid to persons carrying out functions under the regulations;
(g) enable the Secretary of State to authorise such relaxations of and departures from such of 
the requirements of the regulations as may be prescribed, to make any such authorisation subject 
to such conditions as may be prescribed and to modify or revoke any such authorisation or 
condition;
(h) enable the Secretary of State to authorise a water undertaker or local authority (either instead 
of the Secretary of State or concurrently with him) to exercise any power conferred on the 
Secretary of State by regulations made by virtue of paragraph (g) above; and
(i) require disputes arising under the regulations to be referred to arbitration and for 
determinations under the regulations to be subject to such rights of appeal as may be 
prescribed.
(4) Any person designated in writing for the purpose by any water undertaker or local authority or 
designated in writing for the purposes of this subsection in such other manner as may be prescribed 
may—
(a) enter any premises for the purpose of—
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(i) ascertaining whether any provision contained in or made or having effect under this 
Act with respect to any water fittings or with respect to the waste or misuse of water is 
being or has been contravened;
(ii) determining whether, and if so in what manner, any power or duty conferred or 
imposed on any person by regulations under this section should be exercised or 
performed; or
(ill) exercising any such power or performing any such duty;
or
(b) carry out such inspections, measurements and tests on premises entered by that person or 
on water fittings or other articles found on any such premises, and take away such samples of 
water or of any land and such water fittings and other articles, as that person has been 
authorised to carry out or take away in accordance with regulations under this section.
(5) Without prejudice to any power exercisable by virtue of a warrant under section 178 below, no 
person shall make an entry into any premises by virtue of this section except—
(a) in an emergency; or
(b) at a reasonable time and after twenty-four hours' notice of the intended entry has been given 
to the occupier of the premises.
(6) Any sums received by the Secretary of State in consequence of the provisions of any regulations 
under this section shaii be paid into the Consolidated Fund.
(7) In this section "safe" has the same meaning as in Part II of the [1987 c. 43.] Consumer Protection 
Act 1987.
Power to prevent damage and to take steps to prevent contamination, waste etc.
63.—(1) Without prejudice to any power conferred on water undertakers by regulations under 
section 62 above, where a water undertaker which provides a supply of water to any premises has reason 
for believing—
(a) that damage to persons or property is being or is likely to be caused by any damage to, or 
defect in, any water fitting used in connection with the supply of water to those premises which is 
not a service pipe belonging to the undertaker;
(b) that water in a water main or other pipe of the undertaker is being or is likely to be 
contaminated by the return of any substance from those premises to that main or pipe;
(c) that water which is in any pipe connected with any such main or other pipe or which has been 
supplied by the undertaker to those premises is being or is likely to be contaminated before it is 
used; or
(d) that water which has been or is to be so supplied is being or is likely to be wasted or, having 
regard to the purposes for which it is supplied, misused or unduly consumed,
the undertaker may exercise the power conferred by subsection (2) beiow in relation to those 
premises.
(2) The power conferred by this subsection in relation to any premises is —
(a) where the case constitutes an emergency, power to disconnect the service pipe or otherwise 
to cut off the supply of water to those premises; and
(b) in any other case, power to serve notice on the consumer requiring him to take such steps as 
may be specified in the notice as necessary to secure that the damage, contamination, waste, 
misuse or undue consumption ceases or, as the case may be, does not occur.
(3) Where a water undertaker, in exercise of the power conferred by virtue of subsection (2)(a) above, 
disconnects a service pipe to any premises or otherwise cuts off any supply of water to any premises, the 
undertaker shall, as soon as reasonably practicable after the supply is disconnected or cut off, serve a 
notice on the consumer specifying the steps which that person is required to take before the undertaker 
will restore the supply.
(4) The steps specified in a notice under subsection (3) above shall be the steps necessary to secure 
that, as the case may be—
(a) the damage, contamination, waste, misuse or undue consumption; or
(b) the likelihood of damage, contamination, waste, misuse or undue consumption.
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would not recur if the supply were restored; and a water undertaker w hich fails, without 
reasonable excuse, to serve a notice in accordance with that subsection shall be guilty of an 
offence and liable, on summary conviction, to a fine not exceeding level 3 on the standard scale.
(5) A notice served for the purposes of subsection (2)(b) above shail—
(a) specify the period, not being less than the period of seven days beginning with the day after 
the service of the notice, within which the steps specified in the notice are to be taken; and
(b) set out the powers of the undertaker under subsections (6) and (7) beiow.
(6) Where a water undertaker has served a notice for the purposes of subsection (2)(b) above in
relation to any premises and—
(a) the case becomes an emergency; or
(b) the premises appear to be unoccupied and the steps specified in the notice are not taken 
before the end of the period so specified, the undertaker may disconnect the service pipe to 
those premises or otherwise cut off the supply of water to those premises; and subsections (3) 
and (4) above shaii apply where a water undertaker exercises its power under this subsection as 
they apply where such an undertaker exercises its power by virtue of subsection (2)(a) above.
(7) Where, in a case not failing within subsection (6)(a) or (b) above, any steps specified in a notice 
served by a water undertaker for the purposes of subsection (2)(b) above have not been taken by the end 
of the period so specified, the water undertaker shaii have power—
(a) to take those steps itself; and
(b) subject to subsection (8) beiow, to recover any expenses reasonably incurred by the 
undertaker in taking those steps from the person on whom the notice was served; and any steps 
taken by a water undertaker by virtue of paragraph (a) above shall be necessary works for the 
purposes of sections 45 to 51 above.
(8) Where any steps are taken by virtue of this section and it is shown that, in the circumstances of the 
case, those steps were not necessary as mentioned in subsection (2) or, as the case may be, (4) above, 
the water undertaker in question—
(a) shaii not be entitled to recover any expenses incurred by it in taking those steps; and
(b) shaii be liable to pay to any other person who took any of those steps an amount equal to any 
expenses reasonably incurred by that person in taking any of those steps.
Supplemental provisions of Chapter II
Additional powers of entry for the purposes of Chapter II.
64.—(1) Without prejudice to the powers conferred by Part IV of this Act, any person designated in 
writing for the purpose by a water undertaker may enter any premises for any of the purposes specified in 
subsection (2) beiow.
(2) The purposes mentioned in subsection (1) above are—
(a) the carrying out of any survey or tests for the purpose of determining—
(i) whether it is appropriate and practicable for the undertaker to exercise any power 
under any provision of this Chapter to disconnect any pipe or cut off any supply of water 
to any premises or to carry out any works which it is authorised to carry out under section 
50(4), 51(6) or 63 above; or
(ii) how any such power should be exercised;
(b) the exercise of any such power;
(c) the monitoring and recording of—
(i) whether water supplied to any premises for domestic purposes is wholesome at the 
time of supply; or
(ii) the quality of the water from any source, or combination of sources, which is or is to 
be used for supplying water to any premises for those purposes, and the carrying out of 
any tests for that purpose.
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subsection (2)(a) or (c) above; and
(b) bas authorised that person to carry out or take away. h=i™., nn
(4) Without prejudice to any power exercisable by virtue of a warrant under section 178 belo , 
person shaii make an entry into any premises by virtue of this section except—
(b) at a reasonabie^time and after the appropriate notice of the intended entry has been given to
the occupier of the premises.
(5) In subsection (4) above "the appropriate notice"— , ,
(a) in relation to an entry for a purpose mentioned in subsection (2)(c) above, means twenty-four
hours' notice; and , , .. co u
(b) in any other case, means seven days' notice; and subsections (2) and (3) of section 52 above
shall apply for the purposes of any power conferred by virtue of subsection (2)(c)(i) above as they 
apply for the purposes of that section.
Standards of whoiesomeness.
65—(1) The Secretary of State may by regulations make provision that water that is supplied to any 
premises is or is not to be regarded as Dvhoiesome for the purposes of this Chapter if it satisfies or, as the 
case may be, fails to satisfy such requirements as may be prescribed.
(2) Without prejudice to the generality of subsection (1) above, regulations under this section may, for 
the purpose of determining the whoiesomeness of any water—
(a) prescribe general requirements as to the purposes for which the water is to be suitable;
(b) prescribe specific requirements as to the substances that are to be present in or absent from 
the water and as to the concentrations of substances which are or are required to be present in 
the water;
(c) prescribe specific requirements as to other characteristics of the water;
(d) provide that the question whether prescribed requirements are satisfied may be determined 
by reference to such samples as may be prescribed;
(e) enable the Secretary of State to authorise such relaxations of and departures from the 
prescribed requirements (or from any of them) as may be prescribed, to make any such 
authorisation subject to such conditions as may be prescribed and to modify or revoke any such 
authorisation or condition; and
(f) enable the Secretary of State to authorise a local authority (either instead of the Secretary of 
State or concurrently with him) to exercise in relation to a private supply any power conferred on 
the Secretary of State by regulations made by virtue of paragraph (e) above.
Interpretation etc. of Chapter II.
66.—(1) In this Chapter—
"consumer", in relation to a supply of water provided by a water undertaker to any premises, means a 
person who is for the time being the person on whom liability to pay charges to the undertaker in respect 
of that supply of water would fall;
"necessary works" includes works carried out, in exercise of any power conferred by or under any 
enactment, by a person other than a water undertaker;
"private supply" means, subject to subsection (2) below, a supply of water provided otherwise than by a 
water undertaker (including a supply provided for the purposes of the bottling of water), and cognate 
expressions shaii be construed accordingly;
"water fittings" includes pipes (other than water mains), taps, cocks, valves, ferrules, meters, cisterns, 
baths, water closets, soil pans and other similar apparatus used in connection with the supply and use of 
water;
"wholesome" and cognate expressions shall be construed subject to the provisions of any regulations 
made under section 65 above.
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(2) For the purposes of any reference in this Chapter to a private suppiy, or to supplying water by 
means of a private suppiy, water shall be treated as supplied to any premises not only where it is supped 
from outside those premises, but also where it is abstracted, for the purpose of being used or consurned 
on those premises, from a source which is situated on the premises themselves; and for the purposes of 
this subsection water shall be treated as used on any premises where it is bottled on those premises for 
use or consumption elsewhere.
(3) For the purposes of this Chapter a service pipe shaii be treated as connected with a water main 
other than a trunk main even if the connection is an indirect connection made by virtue of a connection 
with another service pipe.
(4) The rights conferred by virtue of this Chapter as against the owner or occupier of any premises 
shaii be without prejudice to any rights and obligations, as between themselves, of the owner and 
occupier of the premises in question.
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11.12. Appendix 8(3) Water industry Act 1991
WATER INDUSTRY ACT 1991
The Water Undertakers (Information) Direction 2004
The Secretary of State for Environment, Food and Rural Affairs in reiation to water undertakers 
appointed by her, acting in exercise of the powers conferred on her by section 202 of the Water 
industry Act 1991(a), hereby directs water undertakers as foliows:
Citation
1. This Direction may be cited as the Water Undertakers (information) Direction 2004.
interpretation
2.—(1) In this Direction:-
“the 2000 Reguiations” means the Water Suppiy (Water Quality) Regulations 2000(b);
“the reievant authority” means the Secretary of State for Environment, Food and Rural Affairs.
(2) Terms used in this Direction have, uniess the contrary intention appears, the same 
meaning as in the 2000 Regulations.
(3) Health authority means Primary Care Trust.
(4) Unless otherwise stated, any information required by this Direction shaii be provided 
electronically in the format specified in DWI Information Letter 6/03.
Annual provision of information
3. On or before 28th February 2004 and in each subsequent year in respect of information 
pertaining to that year, each water undertaker shall provide the relevant authority with the 
foiiowing information-
(a) in respect of each water supply zone:-
(i) the designation of the zone;
(ii) an estimate of the number of people residing within the zone; and
(iii) the names of each Iocai authority and each heaith authority whose area in whole 
or part is inciuded within the zone;
(b) in respect of each water treatment works:-
(i) the designation ofthe works and the national grid reference;
(ii) whether the source of water treated by the works is groundwater, surface water or 
a mixture of the two;
(iii) an estimate of the average daily volume of water supplied from the works in cubic 
metres/day; and
(iv) the designation of the service reservoirs and water supply zones served by the 
works and an estimate of the volume of water supplied annually to each reservoir 
and zone;
(c) in respect of each service reservoir:-
(3) 1991 C.56.
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(i) the designation of the service reservoir, the National Grid Reference and the 
capacity ofthe service reservoir (in megalitres); and
(ii) the designation of the water supply zones served by the reservoir;
(d) in respect of each authorised supply point:-
(i) the designation of the authorised supply point, the National Grid Reference and 
the volume of water supplied (in cubic metres/day); and
(ii) the designation of the water supply zones served by that point.
Provision o f maps
4 —(1) On or before 28th February 2004 and in each subsequent year in respect of 
information pertaining to that year, each water undertaker shall provide the relevant authority 
with a map or maps in at an appropriate scale (ideally 1:50,000) and marked with the 
location of each water treatment works and service reservoir and the boundaries of each 
water supply zone.
(2) Each treatment works, service reservoir and water supply zone located on a map 
or an associated data fiie shall be designated with a name or number.
Provision o f monthly information on drinking water quality
5 —(1) On or before the 21st March 2004 in respect ofthe results of all compliance samples 
taken in January 2004 and thereafter on the 21st day of each month in respect of the results 
of all compliance samples taken during the antepenuitimate month, each water undertaker 
shall provide the relevant authority with the foiiowing information:-
(a) in respect of each water supply zone: the number of samples required and the 
number of samples taken under Part IV of the 2000 Regulations;
(b) in respect of each sample taken under Part IV of the 2000 Regulations in each 
water supply zone:-
(i) the designation of the water supply zone;
(ii) the date and time the sample was taken;
(iii) the post code or National Grid Reference of the location from which the sample 
was taken;
(iv) the result of each analysis for each parameter listed in Schedule 1 and Schedule 
2 of the 2000 Regulations; and
(v) whether an authorisation under Part VI of the 2000 Regulations applied to the 
water supply zone;
(c) in respect of each supply point: the number of samples required and the number 
of samples taken under Part IV of the 2000 Regulations;
(d) in respect of each sample taken under Part IV of the 2000 Regulations at each 
supply point:-
(i) the designation of the supply point;
(ii) the date and time the sample was taken;
(iii) the result of each analysis for each parameter listed in Schedule 1 and Schedule 
2 of the 2000 Regulations; and
(iv) whether an authorisation under Part VI of the 2000 Regulations applied to the 
supply point;
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(e) in respect of each water treatment works: the number of samples required and 
the number of samples taken under Part V of the 2000 Regulations;
(f) in respect of each sample taken under Part V of the 2000 Regulations at each 
water treatment works-
(i) the designation of the water treatment works;
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(ii) the date and time the sample was taken;
(iii) the result of each analysis for each parameter listed in Scheduie 1 of the 2000 
Regulations; and
(iv) whether an authorisation under Part VI of the 2000 Regulations applied to the 
water treatment works;
(g) in respect of each service reservoir: the number of samples required and the 
number of samples taken under Part V of the 2000 Regulations;
(h) in respect of each sampie taken under Part V of the 2000 Regulations at each 
service reservoir:-
(i) the designation of the service reservoir;
(ii) the date and time the sampie was taken;
(iii) the result of each analysis for each parameter iisted in Schedule 1 of the 2000 
Regulations; and
(iv) whether an authorisation under Part VI of the 2000 Regulations applied to the 
service reservoir.
Provision of monthly information relating to compliance with the 2000 Regulations
6. On or before the 21st March 2004 in respect of the results of all compliance samples 
taken in January 2004 and on the 21st day of each subsequent calendar month in respect of 
the resuits of aii compliance samples taken during the antepenuitimate month, each water 
undertaker shaii, in respect of any samples taken under Parts IV and V of the 2000 
Regulations in relation to its area during that month, which exceeded the prescribed 
concentrations or values of any parameter listed in Scheduie 1 or the specification of any 
indicator parameter iisted in Schedule 2, provide the relevant authority with a report of the 
exceedence, identifying-
(a) the parameter concerned;
(b) the result and the extent to which the prescribed concentration or value or
specification was exceeded;
(c) details of the investigations carried out under Part VI of the 2000 Regulations; and
(d) whether the results exceeded an authorisation under Part VI of the 2000
Regulations.
Provision of information - events, incidents, emergencies etc.
7.—(1 ) A water undertaker shaii notify the relevant authority o f-
(a) the occurrence of any event which, by reason of its effect or likely effect on the 
quality or sufficiency of water supplied by it, gives rise or is likely to give rise to a 
significant risk to the heaith of persons to whom the water is supplied. This will 
include any event notified by a water undertaker to a local authority and health 
authority under the provision of regulation 35 of the 2000 Regulations;
(b) any other matters relating to the supply of water which:-
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(1) in the opinion of the undertaker, is of national significance; or
(ii) has attracted or, in the opinion of the undertaker, is likely to attract significant local 
or national publicity; or
(iii) has caused or, in the opinion of the undertaker, is likely to cause significant 
concern to persons to whom water is supplied;
(c) any reports of disease in the community which it appears might possibly be 
associated with a water supply.
(2) The notification required by this paragraph shaii be given:-
(a) as soon as may be after the event or matter has come to the undertaker’s 
attention, by telephone or other appropriate means to such official in the Department 
for Environment,
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Food and Rural Affairs as shall have been notified to the water undertaker for that 
purpose; and
(b) no later than three working days after compliance with sub-paragraph (a), in 
writing (including fax or electronic mail) addressed to the relevant authority.
(3) The notification in writing shall include-
(a) particulars of the event or matter:
(b) an assessment of the effect or likely effect on the quality or sufficiency of water 
supplied by the water undertaker;
(c) an estimate of the population affected and whether particularly sensitive water 
users such as hospitals, schools, food manufacturers etc are affected;
(d) such information as may be available as to the cause or likely cause of the event 
or matter;
(e) particulars of the action taken or proposed to be taken in relation to the event or 
matter to inform and protect customers and to rectify the situation, and an estimate of 
when supplies are likely to be back to normal;
(f) a list of the persons (other than customers of the undertaker) notified of the event 
or matter, and a copy of any notices issued to customers and to the press as 
respects the event or matter; and
(g) the number of customers of the undertaker who complained about the quality of 
their water supply and the names, addresses and telephone numbers of all such 
complainants or where there are more than 50 complainants, of the first 50 
compiainants.
(4) Within 20 working days of the date of the notification in writing, or such longer 
period as may in any case be agreed with the relevant authority, the water 
undertaker shail submit a report relating to the event or matter and containing:-
(a) such information as is necessary to supplement the information given in 
accordance with paragraph (2)(b);
(b) if samples were taken in connection with the event or matter, particulars of the 
time at which the samples were taken, the places from which the samples were 
taken and the results of the analysis of the samples;
(c) a copy of any report or advice provided to the water undertaker by its medical, 
scientific or technical advisers, any local authority or any health authority;
(d) an assessment of the effectiveness of the action taken in respect of the event or 
matter and of the adequacy of arrangements for liaison with the local authority, the 
heaith authority, the Environment Agency, the emergency services and the public as 
the case may be;
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(e) a statement of any lessons learned and of any the proposals, if any, for further 
action identified by the undertaker as being necessary or desirable in the light of the 
event or matter; and
(f) such other information relating to the event or matter which the undertaker 
considers relevant.
Provision of Information relating to compliance with regulations 35(4) and 36
8 .__(1 ) Each water undertaker shall notify the relevant authority in writing within seven days
of it complying with regulation 35(4) of the 2000 Regulations of the fact it has complied. (A 
copy ofthe information is not required.)
(2) Each water undertaker shall, within seven days of it complying with regulation 
36(3) of the 2000 Regulations, inform the relevant authority of the date on which it 
complied and send a copy of the report prepared by it for the purpose of regulation 
36(1).
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Provision of annual Information on consumer complaints about drinking water quality
9. On or before the 21st March 2005, in respect of consumer complaints about drinking 
water quality received by the water undertaker during 2004, and thereafter on the 21st March 
of each year, each water undertaker shaii, in respect of any complaints about drinking water 
quality received from any of its consumers during the previous calendar year, provide the 
relevant authority with a report of the complaint identifying
(a) the nature of the compiaint; and
(b) the designation of the water supply zone from which the complaint originated.
Provision of general Information on the steps taken to Inform consumers about drinking 
water quality
10. On or before the 21st March 2005, in respect of general information on drinking water 
quality provided by the water undertaker during 2004, and thereafter on the 21st March of 
each year, each water undertaker shall, in respect of any general information on the quality 
of drinking water supplied to its consumers by that water undertaker, provide the relevant 
authority with a report identifying:-
(a) the nature and frequency of issue of the information; and
(b) the parameters and aspects of water quality covered by the information.
Revocation ofthe Water Undertakers (Information) Direction 1998
11. The Water Undertakers (Information) Direction 1998 is revoked from 1 July 2004.
Signed by authority of the Secretary of State 
Name
Head of Water Supply & Regulation Division
16 January 2004 Department for Environment, Food and Rural Affairs
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11.13. Appendix 8(4) DWI information Letter 06/2003
DWI Information Letter 6/2003 (REVISED)
11.13.1.1. 7 August 2003
To: Board Level Contacts of Water and Sewerage Companies in England and Wales
Dear Sir or Madam
The Water Undertakers (Information) Direction 2003 - Format for provision of certain Information
Purpose
1. The purpose of this revised Information Letter is to set out the format in which water companies 
are required to provide certain information under the Water Undertakers (Information) Direction 
2003. Both Annex A and Annex B referred to below have been revised after consuitation with the 
industry and WaterUK. The ietter covers the foiiowing information requirements:
o specification of geographicai information to identify water suppiy areas, water supply 
zones, and sites;
o specification for tables required for monthly compliance returns of individual sample 
results; and,
o the use of parameter codes for reporting monthiy compiiance returns.
Background
2. A draft version of the Water Undertakers (Information) Direction 2003 has been issued. Inter alia, 
the Direction wiii form the iegai basis for the requirement to make returns for geographicai 
information and monthiy compiiance returns of individuai sampie resuits. The Direction makes 
reference to this Information Letter 6/2003
3. The information submitted to the Inspectorate must be sufficient to enable it carry out a rigorous 
assessment of whether water companies compiy with the standards and sampiing requirements 
of the Water Suppiy (Water Quality) Regulations 2000, as amended. The data is aiso required to 
enabie the UK to meet the requirements ofthe European Community Standardised Reporting 
Directive (91/692/EEC).
Format
4. Three annexes accompany this Information Letter. Annex A deais with technicai guidance and fiie 
specification for geographicai information to be submitted before 31 December preceding the 
year to which it reiates. This submission of eiectronic format wiii replace the submission of paper 
maps deiineating company areas, water suppiy zones and sites.
5. Annex B (revised Februarv 2006) forms the kernai of the information Letter, detailing the content 
for the eight tables required for compiiance assessment. An example field is added to these 
tabies for iiiustration purposes oniy. Data tabies of sample results will be required by the 21st day 
of each month for sampies taken during the antepenuitimate month, i.e. sampels taken in 
January 2004 wiii be due to the Inspectorate by 21st March 2004. The frequency of submission of 
the seven associated tabies is specified in the notes preceding each tabie. It is required that 
tables are submitted in Comma Separated Variabie (.csv) or MS Excei (.xis - version 97 or 
onwards) formats. The Inspectorate will accept tables by e-mail, 3.5” ‘floppy’ disk or CD. 
Companies using the e-maii shouid make use of file compression software compatibie with 
WinZip software.
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6 Annsx C Irevisfirt .laniiarv 2005) is a list of parameter codes for microbiological, chemical and 
Indicator parameters, plus pesticides notified to the Inspectorate to date. All samples must be 
reported against these codes (numerical Order References are no longer to be used). Additional 
pesticides must be notified to the Inspectorate before 1 October preceding the year due to be 
sampled.
Existing Exception Reporting
7. Monthly exception reports wiii no longer be required. If they wish, companies may continue to 
submit these to the Inspectorate in the agreed existing format. Ail data and comments, however, 
must be inciuded in tables specified in the annexes to this Information Letter.
Enquiries
8. 8. Enquiries about this ietter shouid be directed to Andrew Taylor, Water Quality Data Manager, 
Drinking Water Inspectorate, Zone 2/C1, Ashdown House, 123 Victoria Street, London SW1E 
6DE (Telephone 020 7944 5967, Fax No. 020 7944 5969) or
maiito:andv.tavlor@defra.asi.aov.uk. This Information Letter is available on the Inspectorate’s 
website www.dwi.oov.uk
9. Copies of this letter are being sent to Pamela Taylor, Chief Executive, Water UK; Rodney 
Anderson, Water Suppiy and Regulation Division, Department of the Environment, Food & Rural 
Affairs; Bob Macey, Environment Division, The National Assembly for Wales; Tim Hooton, 
Drinking Water Quality Regulator for Scotland; Randal Scott, Drinking Water Inspector for 
Northern Ireland; Rowena Tye, Office of Water Services.
10. This letter is being sent eiectronicaiiy to Board Level contacts. Please acknowledge receipt by 
email to dwi.enquiries@defra.gsi.gov.uk. Hard copies are not being sent. This ietter may be freely 
copied.
Yours sincerely
Prof. Jeni Colbourne MBE
Chief Inspector 
Drinking Water Inspectorate
The following documents are available in format for download. The Adobe Acrobat Reader is
downloadable for free here.
Annex A - Geographical Information Specification
Annex B - File Specification
Annex C - New Regulation Parameter List
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WATER SUPPLY OYÂTER QUALITY) REGULATIONS 2000 - 
INEORMATION DIRECTION (Revised -  09/2/06 to iuchide 
Information Letters 2/2005 and 3/2006)
For all pamneteis to be tested pkv pesticides see A iu ie i C
A N m X  A  - GEOGRAPHICAL INFORMATION SPECIFICATION
DWI ititend to move to require reporting o f individnal sample results m th the inclusion o f a map 
reference i.e. Ortlnraice Sinvey National Grid eastings and northings (geocode) or post code, to 
identifv'sample location. A fntiue objective remains the inclusion o f sample data in the 
Inspectorate's Oeogiapliical Infoniiadon System- Digital boimdar}  ^data forms the requirement for 
this system and should be submitted by 1 January 2034
Before 1 Januar,*- each year companies should provide zone bomidaries in digital fonnat and supply 
these as analteinative to paper maps. This digital information should consist:
a) Company appointed water supply area in closed polygon formas
b) Each water supply zone includirrg any cross boimdary supply (closed polygon 
format with associated table o f attribute data - these should capture any area of 
supply but exclude areas of non sujrply, see guidance below).
c) 6 figure NGR for both easting and noidiings, for each treatment worl:s, service 
reseivoir and Supply point conqrliance sample point (as specified in Details 
file  below).
For 2006 the Inspectorate requires con^anies to provide an additional digital ov-erlay showing any 
significant areas o f non-supply ( if  any). These boundaries should account for any part o f the 
company appointed area not cWered by a designated svater supply zone (Companies may msh to 
amend ensting digital water supply zone boimdaries to ensine no overlap with non-suppry areas - 
this w ill be a requirement for 2007 submissions and thereafter). An attribute table should identi^’- 
non-supply areas by name and add national grid reference centroid of polygons. I f  the Company is 
aware that the non-supply area is actu.ally a private water supply area, this should be named as such 
in the table, (e.g. Rusbmoor Estate private ivater supply).
M iere companies have giouped concessionary supplies (see DWI Information Letter 2/2005). the 
attribute table accompanjing digital zone boundaries should treat concessionary supplies in the same 
way as zones comprising o f multiple unconnected sites. i.e. supply sepaiate lines, which differ in 
res])ect o f centroids. For these cases the Site Reference w ill be the same for each record, whilst Site 
Name should be qualified with the concessionaiy siqjplies’ TocaT name in bradiers. Population and 
area infomiation then should refer to the specific record. See example below.
SileRef SiteName NGR-Eastings NGR-Northinss Population Area
Z1234 Concessions (site Î) 123456 456123 2 0.2
ZÎ234 Concessions (site 2) 654321 321654 4 0.3
Z1234 Concessions (site 3) 615234 53412 10 1
File format fo r uttribure table fo r water supply zones
FIELDNAME FIEFIELD DESCRIPTION FIELD
TfPE
FIELD
SIZE
SiteRef As m Details table Text 10
SiteName As m Details table Text SO
X:‘'regs\mfolett't2003\Aimex A Filespec Rewsed-9-2-06.doc
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ANNEX B - FILE SPECIFIC ATION (Partial)
This document details the tables to be submitted by water supply companies for Compliance data
returns under The Water Supply (Water Quality) Regulations 2000. ^
It is required that the tables are to be submitted in Comma Separated Variable (.csv) or MS Excel (.xls 
- version 97 or onwards) formats.
Under each section listed below, is a b rie f description o f the filename and purpose o f the table, 
followed by a more detailed explanation o f the individual fields w ithin the table. A ll tables are 
required to be submitted w ith the January data return (on 21 March) and data tables monthly thereon. 
See Notes preceding each table specification.
Should data supplied in tables need to be re-submitted the WHOLE file  must be supplied to DW I, not
the revised data only. .
Companies choosing to continue supply ’exception’ reports must ensure that information on failures is
included in fu ll w ith a ll sample details on the ’Data table’
Companies submitting comma separated variable files should enclose fields containing commas (sites 
names, comments and addresses etc) in  quotation marks. This w ill ensure correct loading in DW I s 
database.
The information requested in tables must be completed as a single rows w ith the individual fields 
completed as columns in a table. See Notes preceding each table specification.
The following separate tables are required for Compliance data return:
1. Details table
2. Data table
3. Site Details table
4. Out o f Service table
5. Schedule Shortfall table
6. Check Details table
7. Pesticide Monitoring table
8. Authority Details tables (3 tables)
CHECKLIST FOR COMPLIANCE DATA RETURN
Companies should check a ll data before sending it  to DW I. Check List for Compliance Data return. 
Please complete form and include w ith your return.
1. Files included in the return a) Microsoft Excel files (.xls) b) Comma separated
a) details table variable files (.csv)
b) data table
c) site details table
d) out of service table
e) schedule shortfall table
f) check details table
g) pesticide monitoring table
i) authority details (3 tables)
confirm that I have checked all the files, and data.
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